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Books of NavicaTion, Gc. Printed fir 
W. and J. Mount and T. Page, on Tower-Hill. 


REA T. Britain's Coaſting Pilot, by Capt, Greenvite Collins, - 
Coaſting Pilot for Erg land * and Holland. 
Engliſh Pilot for the Channel. Engliſh Pilot for the Stralis. 
Engliſh Pilot for Weſt-India. Engliſh Pilot for Guinea. 
Pilot for Eaft-Ind/a. And a ſet of Charts for dittttdoo. 
Sea-Atlas, containing Charts of the Sea-Coaſts of the whole World. | 
A compleatSett of New Charts, containing North-Sea, Carteg at, Buick. 
A compleat Sett of Charts for the Sea-Coaſt of France, 1 
The Mariner's New Kalendar, by Nathaniel! Colſon. F l 
The Seaman's Vademecum, or Defenſive War by Sea. 8 
The Seaman's Practice, by Richard Norcvood. . by 
Practical Navigation, or an Introduction tothe Whole Art, by F.Se/tes 
The Whole Art of Navigation, by Capt. Daniel Newhouſe. | 4. 
| Sherwin's Tables of Logarithms. . | 
| | Elements of 1 88 expounded in Two Books, by. ebe | 
6 Re The Scaman's Daily Aſſiſtant, by 7. Haſel den.. 
F | "Theory af Navigation, by James Hodgſon. of Eo ie! 
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Navigatien New Medelled, hy Henry Vin PIER. . 
Sbip-Bwölding Cazeild, by liam Sutherland g ũ 
Ship-Builder's Aſſiſtant, by Milliam Sutberlanlcg 
tourn's Mathematical Iuſtitutions. 5 —— z 
Mariner's Compaſs Rectified, by Andrea Yakely. And enlarged by J. A. 6 
The Art of Shadows, or Univerſal Dialing, by Fob» GGG. 
SeaGuuner's Companion, by Capt. Poven. A 
8 An Epitomy of the Whole Art of Navigation, eontaining an eaſy me- 
£4 _. thodical Way to become 3 compleat Navigator, by Fame Aikinſn. | | 
| Treatiſe of Trigonometry, Third Edition, by Samuel Hynes. | | 
Epitomy of Navrgation, being the moſt uſeful Part of Gillibrands, Nos. 
= woods and Jones's Works, collated and digeſted into one Com- 
| | pendium 9 ion. by Jobs Gu | N | | 
WP 5 1 88 by Jobn Callirr. 4 —— 1 
FE | 8 2 or Directions for Building and Rigging of 2 | 
We Ship, from the laying of her Keel to her actual going to Sea. 


| Euclid's Elements, the whole Fifteen Books, by Iſaac Barrow. , 
= The Modern Navigator's compleat Tutor, in 2 Volumes, by Fob. K elley 

| The Sector and Plain Scale compared, by Roger Rea. . 
3 L Aus of a ſeveral Quadrove, by rNlngand thePring 
Uſe of Coggerthal's Sfiding Rule, the Deſcription of Scamezi's Ling, 


N. There are de Sold all forts of Mathematical and Sea Books, 
=: 2 Sea (ny Heal ry of my known eee TROP and A 
=. - Mercator; or Books of any SuhjeQts, Paper er Paper Books, the 
= beſt Ink, and other Stationary Warcs, „5 
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6; The Principles of Arithmetic and Pr 2 


Exact Tables of the Sun's 
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NEW KALEN DAR. 


Containing | 


the Extraction of the Square and Cube Roots. Allo 
Rules for finding the 33 Epact, Moon's Age, 


5 6 Lime of „ with Tables for the ſame, | A 8 


45 


Together witn ew 
Place, Declination, God Wbt. : 
cenſion. Of the Right Aſcenſion and Declination of the} - 
' Principal Fixed Stars. Of the Latitude and Longitude: of | 
Places. A large Table of Difference of Latitude and De- 


my 


e or the exact dap cher a . 


The Deſeription and ,Uſe of the Sea-Quadrant, Pore Staff 
and Nocturnal. The Problems of Plain. Sailing and Aſtro- 


, ſaws — Harbours 
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Tomer- Hill, 1749. 
Where you' may have all Sorts of Mathematical Books. 
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nomy, wrought by the Logarithms, and by Ganter's Scale. | 
A Tide Table. The Courſes and Diſtances on the Coaſt | © | 
of Great Britain, Ireland, France, &c. And the Soundings 
coming into the Channel. With D for ** into 
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To the Ingenious Mariner. 


| 7 reſent thee with a New Kalendar, wherein I have endeavoured, not 
J en thee with unprofitable Problems, (a Thing too much practiſed) but 


to make Things plain and practicable. Here is nothing obſcure or difficult 
to diſcourage young os (for whom *tis intended) but all Things treat- 
4 Plainne 

affure thee were I preſent to inſtruct thee, I could by no means render things more 


intelligible than 1 have here done, I have endeavoured to omit nothing that 


might be materially uſeful, having reſpect to the deſign d bigneſs of the Volume. 


The Contents are as follow: 


The Principles of Ariihmetie, with which I begin, becauſe I am ſenſible of the 


' Lofs ſome have been at, that have attempted Nat igation before they have under- 


Rood ſomething of it; the Extratt ion of the Square and Cube Roots; In all which 


ya, Mon Age, and the Time of Full Sea ( both Accor ding to the ordinary and 
a more accurate Way) with Tables for the ſame. e . 


I have endeavoured to apply the Examples to Sea Affairs. Same neceſſary 


$ (both of Matter and Method) as and 1 


Geometrical Problems, uſeful in Nav'gation. Directions for finding the Prins, 


Tables of the Sun's Place and Declinat ion, with Directions and Examples to 
every Caſe, how to uſe the Declination to find the Latitude: As alſo the neceſſary 


Tables for correct ng the Declination, when the Difference of Longitude is conſi- 


- derable from the Meridian of London, for which the ſaid Tables of Declination 


are calculated. A Table of the Sun's Right Aſcenſion. A Table of the Right 
Aſcenſion and Declination of ſome of the principal fixed Stars, with the uſe of the 
ſaid Tables in finding the time of a Stars coming to the Meridian; as alſo Di- 


rections at large for Obſervation of any of the ſaid Stars to find the Latitude of 


Table of 


the Place, with Examples in each Caſe. The Deſcription of the Sea-Duadrant, 
Tc or Accturnal A Table of Latitude and Longitude of the principal Pla- 


ces on the Sea- oaſt, collected from the beſt Information, Problems of Plain Sail- 


ing and Aronomy, (which that the Practitioner: might learn two things at once) 


are wrought both by the Logarithms, and Gunter's Scale, A large and vety uſeful 

| DDiffererice of Latitude and Departure to every Degree and Quarter Point 
of the Compaſs : With its uſe in working a Traverſe in order to keep a Reckon- 
ing at Sea, A Ruiter for the Coaſt of Great-Britain, France, Ireland, Spain, Portugal, 


&c Shewing the Bearing and Diſtance from one Place to another. A Table of 
the Soundings coming into the Channel, giving the Depth of Water, and Quality 


of the Ground. n for ſailing into ſome principal Harbours. 
By all, or any of which, if thou art any ways profited (as I know thou mayeſt, if 
thou wanteſt Information in any of theſe Things, and doſt but a little carefull 


Who am thy Friend, 


Nathaniel Colſon: 


| animadyert upon what thou readeſt) I have my End. And thy kind Acceptance 
| hereof wall farther oblige me. | 
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to the Right Hand of) other Figures, they increa mu 
if they were all Figures, as may plainly be ſeen in the Table following. 


D # i ee e 
. | r 
: - þ £ -* "40" * * * 5 < N * * * R. 3 
; 4 3 5 e 
Gs . 0 1 F * . A 
— . - p wh IS 
- 2 0 63-08 8 
9 = 1 & * * * - {8 \ 
, . * - 4 * 
« . ? * 8 ; -,v * —— 
1 "= Ln . * R * r 
* 1 e 
— — 5 r 
: * 5 1 * * 1 
e - , . 1 ex 
: . i 
” 3 : = : . . Ty a 
_— 1 1 1 * - 1 
« — : ae * 
. — . * - 4 L- 
* „ — 7 
, * * s - — 
1 7 
a — 
* 3 


The Principles of- Arithmetic briefly and plainly demonſtra - 1 


red, with the Extraction of the Square and Cabe Roots. 


ECAUSE of the Uſefulneſs and Neceflity of ſome” Knowledge 5 
of Arithmetic, in the Art of Navigation, it is requiſite to begin 
with that, without which no orderly Procedure can be made; and 


= 


5 LEY 
M5: 
CT # 
U 


org  Numeration. nn,; 
A Omeration is that part of Arithmetic, whereby one may rightly ex- 
E © preſs the Value of any Number propoſed. Dao” 


All Numbers are expreſſed by theſe Characters following. 
3 35 2:0 hb. % "5 8, 9 „ 
One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Cypher, 


| Altho' Cyphers ſignify nothing by themſelves, yet being bled (oe 
le their Value as much as 


4. 


FFF 7 — 4 

| 22 r 

% , 3. Rn 100 

EEE ws 1234 | Thouſands | 1000 

ET > 12345 X Thouſands | 10000 . 

£1 1323456 C Thouſands | 100000 

3 1234567 Millions r000000 _.| 

| 12345678 |. X Millions 100 % 
J. 123459 1 C Millions» loo _- 


Figures have their Value according to the Places they are ſet in, as 1 
in the firſt Place, or Place of Units, is One; in the ſecond Place Ten; in the 
third Place One Hundred; inthe fourth Place One Tbenſand; in the fifth 
Place Ten Tbouſand, &c. 5 „„ LS TE chape to. 
The Table directs how properly to expreſs any given Number; As 123, 
which Number conßiſting of three Places, is thus numbred, One Hundred 


Twenty Tbree; this Number 123456, conſiſting of fix Places, is thus en- 


preſſed, One Hundred, Twenty Three Thouſand, Four Hundred fifty fi fand 
this Namber 123450780, conſiſting of nine Places, is thus numbred, - Oze 
Hundred twenty three Millions, Four Hundred Fifty fix T bos ſand, Seven 
Hundred Eighty Nine. r | | | 
N | |  Hdditim © 
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38863; now 60 Minutes making a Degree, ſet down the odd 4 — 2 0 
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ap... _ _ADDITFON. | 
Jolla ls that which of ſeveral Sums makes but one Sun. 


x... 1 
* 
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Example. Suppoſe four Men (A. B. C. D.) owe mme 
ſeyeral Sums of Money, I would know how much is due A oweth 84 | 
to me in the whole: I begin at the firſt Row towards the B 30 2 | 
Right Hand ang ſay, 3 and 6 is g and 2 is. f, and 4 if 18: - 35 þ 
ſetting down the 5 under the Row added up; then 1 carry D 4 85 9 mz 
the t ten to the next Row, ſaying rand 4is5;andg i to, — | 
and 3 is 13, and 6 is I9 ; ſet down 9 under the Row ad- — 225 Jou 
died up, and carry one to the next row, ſaying, t and 8 is , and t ig 10, and Ct 
4igrq, and 51819 ; ſet down g and carry 1, which r and 1 is 2, and 3 thi 
ia 5, and 5 is 10, and 3 i813, which becauſe this is the firſt row, I ſet. Fit 
down: So that by this Addition, the whole Debt is found tobe Thirteen Thos. 

ſand, Nine Hundr ed, Ninety five S „„ . 

| | = _ .  Charatters uſed in Arithmetich. on 
Examp. 2. Suppoſe J have ſeveral Creditors to whom / J. Pounds. 
T owe ſeveral Sums of Money, I deſire to know the\ 3. Shillings 
whole. 5 VVV 
| Therefore beg in again (as always in Addition) at the 9 { Degrees, to 
Right-hand, T fay rt and ro is 21, and 4s 25, and G6 is / ' \Minutes 01 
31; now conſidering how many Shillings there are in 31d. ( SSecon 8 ro! 
I find 25. and 7d. wherefore I ſet down the odd 74. un- I Ws gs} 


der the row of Pence, and carry the 25. to the next row 7. Ge 7 an 
being Shillings, ſaying 2 and 4 is 6, and 8 is 14, and g „ 4. Jof 
i 23, and 11 is 34, that is 1. 146. ſet down 145. and 33 rr o , 


carry the 1/. to the next row, ſaying, r and 3 is-4, and 270 29 04 

6 is to, and 5g; is 15, and 3 is 18; ſet down 8 and carry 1; 2 2 AE. 

then x and 3 is 4, and 5 isg, and 3 is 12; ſetdown2 and 103; ox It 

carry 1: Laſtly, -1 and 1 is 2 ; fo that by this Addition 22 8 1 $ Cy. | 
the whole Debt is, Two Hundred Twenty Eight Pounds, Fourteen Shillings 
and Seven Pence. VVVõͤf | „ 

E xamp. 3. Suppoſe at Sea, keeping my Reckoning in 

Degrees and Minutes, having fix Days Difference of ff Day 1 06 

Longitude. I would know how much the whole is. 2 — o x6 
Say 13 and 2 is 15, and 9 is 24, and $6 is 80 and 6 ig 3 — t og 


26 Minutes under the row of Minutes, and carry the i De- — 1 2 
sree to tha nextrow, being Degrees; ſaying 1 that I car- G — 1 13 
ryd and is , and 1 183, and 2 is g, and I is 6, and 1178 
ſo that the whole Difference of Longitude made theſe 0 

» Days, is 7 Degrees and 26 Minutes | == 
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5 Ubtration is the taking of * leſi Sum enrol gr yy ** a fon 1 pf © 1 
Remainder ; —— 


Example. Suppoſe a Man oweth me m 1 3 00 Fat "2 


And hath paid me — — — 211 57 5 5 
I defire to know what remains unpaid, which ia — 167 5 "IS 
there is 187. 12 1 


To work this I ſay, 8 from 6 JI cannot, but conſidering t 


contained in a Shilling, I add, 12 to 6, and ſay 8 from 18, and there W. 
mains 10 which ſet down under the Pence; and then having borrowed 1, 


I go to the next Row, and ſay, 1 that I borrowed and 5 is G, Which take 
out of x 3, there remains 7 ; then proceeding to the Pounds, I ſay, 1 from 


6 there remains 8g, and 1 from ) there remains d; and laſtly, 2 from 3, 
there remains 1: ſo there remains due of the ſaid Debt, One n 4; 


Five Pounds, Seven S$hillings, Ten Pence. 


Example 2. Suppoſe the Diſtance between two Places to be 1000 Miles, | 
and that I have failed 396, and deſire to know how many Miles I have to 9989 


Sail, 
Therefore placing 396, under the 1000, I ſay, 6 cet canoe, 


but 6 from to, there remains 4 ; proceeding. to the next Figure I Miles, 


ſay, I that I borrowed and g is 10, from o I cannot, but to from rooo 
to there remains 0: Again, I that I borrowed and 3 is 4, from 96 


ol ber but 4 from 10, there remains : Laſtly, I that L bor- "608 5 


rowed from 1, there remains © : 'So there remains 604 Miles. 


Example 3. Suppoſe one Place in the Latitude of 51 Deg. 32 Nin and 


2nather in the Latitude of - 42 Deg. 10 Min. I would know the Dame 
of Latitude between them. | 

To do which, ſubtract the leſs Latitude out of the greater 
thus; the leſſer bei 


„ 


eing placed undermoſt, ſay, 10 from 32, there 3 32 5 
remains 22, which Place under the Minutes ; then for the De. 4210. 


then 1 that I borrawed, and 4 is g, 3-from 5 there renminsο. 
Sq the Difference of Latitude is 9 Deg. 22 * 


Multipli. cation. 


any Numberof a greater Denomination is brought into a lefs, as n 
into $hillings, and Shillings into Pence, and Pence inta F arthings, De. 
res into Minutes, Minutes into Seconds, and the like; which is done by 


he leffer which is contained in one of the greater, as the multiplying any 


g umber of Pounds by 20 (the Number of Shillings 3 in e 


ringt it into Shillings, and ſo ef the reſt. 


The Product made by the Multiplication. 


grees, 2 from 1 1 cannqt, but 2 from 11, there remains. 932 ©. * 4 


Uttiplication is that which ſerves inſtead ofa man iy Additions, by which : | 


zultiplying the Number of the greater Denomination, by that Number of _ 


or the Learner's more —_ Procedure herein, it is neceffary 0 infert We 
the 3 is firſt to be cm to e, 8 


22. ²˙ —ʃw— Tf 


7. The Multipticand, or Number tobe multipiyed.” 8 5 dee 
2. Multiplier, or Number by hieb to mufrip lf. 


ys 
DOES 


MULTIP LICATION. 
__ The Multiplication TAB LE, 


1 1-414 138) 139]: ..'<e; 7 % / 
3 | 6 |, 5 2/0 rinee) f de 56 of 
EJ % ess 26380 
Si 0 10 Je q 7 1 28 ; 
» 8 : 12 [+ {8 32 2 
[3 [ref] 397 50 ee 
| | 8 7 71 435 on 
ee a 35 times 9 is 81 
12 2181 140 9 0, | 
p 15 (9) * : 
\ © is 718 3 6. 36- . 52 | 
T nl J*( JEDITC 242 (to times 10 is 10 
0 8 #/24\[8 )8 h 48 l . 
E 27 312 Tg); GEEW* + 


Example 1. I demand how many Shillings there are in 5648 7. I. 
To Anſwer this, multiply the given Number of Pounds by 20, 
Thus; The firſt being o Cypher, ſet down o underneath the firſt 20 
Figure; and then proceed to the next Figure, and ſay, 2 times $ 
1810; ſet down 6 under the ſecond F igure and carry I; then 
2 times 4 is 8, and 1 that I carried makes 9; then 2 times 6 is | 
12, ſetdown 2, and carry 1; laſtly, 2 times g is 10, and r that I carried 
makes 11. So that 5648 J. mvltiply'd by 20, makes 112960 Shillings, 

Example 2. In 276 Degrees how many Minutes? 

Firſt ſet down —— —_— _——— —ͤ — —y.:— — — 276 
Then (becauſe õo Minutes make a Degree) multiply by ——— 60 
The Product i — m_—_—_— — 76560 

So that I find 276 Degrees multiplied by 60, makes 16560 Minutes, © 
 _ Emample. 3. Multiply 8765437 Multiply =— 47632867 
37 ——ßö—— — 3 By — — — 4352 


CO 
— 
2 
3 
O 
0 


17530874 205 
9 Nee = 238164348 
"  ProduCtmmmman———__—_ 2804939084 142898601 
5 | | a 190531408 ⁵ 
207298237184 


7ß%Fꝙ EFF 1 OS OY Wen 1 
Dießen is that which ſerves in the Room of many Sabtrackions, and is 
uſeful in reducing all Numbers of a lefler Denomination into a greater, 

28 Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 
Shillingsinto Pounds, It conſiſts of Three Parts, ( vis.) Dividend or the 
| Num- 


Diviſon, 0 
Number to be divided; Diviſor, or the Number to divide by ;. and ther 


times, which place in the Quotient; then 


laſt Figure of the Dividend, which is here 5 5 
alſo a Cypher, and divide 36 by 6, (which is the ſame thing as to divide 
360 by 60) but becauſe 6 cannot be taken out of 3, therefore I ſay, how 


Quotient; alſo if any Number remain, it is called the Remainder. 


_ Examp. 1. To divide 78 34 by 23: firſt | Diviſor Dividend. Quotient. 7 "mn 
23 ) 7834 4 3469 


ſay, how many times 2 in 7; Or, how 
often 23 in 78, the Anſwer will be 3 


3 — — uot el 


multiply the Diviſor 23 by 3, the Fi- 93 

gure placed in the Qugtient, ſaying, 3 8.” - 

times 3 is q, and 3 times 2 is 6, place F 
theſe under the two firſt Figures of the 14 Remainder, 


Dividend, and draw a Line; ſubtracting 69 from 78, there reſts g, 


Which ſet underneath, and place a point under 3, to ſhew that it is brought 
down; place it to the , then proceed, ſaying, how many times 23 in 93, 


or how many times 2 in , which will be 4 times; place 4 in the Quo- 


tient, by which multiply the Diviſor : Again, placing the Product which is 
92 under 93, draw a Line, and ſubtract therefrom, the Remainder 1 


put under the Line, and ſet down 4 the laſt Figure in the Dividend, put- 
ting a Point under it, and place it to the Remainder 1; then becauſe there 


remains but 14, being leſs than the Diviſor 23, and ſo cannot be taken 
out of it, place a Cypher in the Quotient, and the Work is finiſhed. 


Examp. 2. In 360 Minutes how many; Diviſor. Dividend. Quotient. 
Degrees? Here I divide by 60, be-| 6|0 ) 3600 ( 8 
* | 


cauſe 60 Minutes make a Degree, and 
becauſe the laſt Figure of the Diviſor is Ez ZE 


a Cypher, I cut it off, and with it the 0 5 


| 


many times 6 in 36 ? The Anſwer is 6 times : Which I place in the Quo- 


tient, and proceed to multiply the Diviſor 6, by the 6 placed in the Quo- 


tient, which produceth 36, which ſubtracted leaves o, ſo that by this Work 
it appears, that in 360 Minutes there are 6 Degrees juſt, | 


Example 3. A Ship taken by 253 Men, is valued at 5987 5“. I demand 


each Man's Share, being equally divided. 


Diviſor. Dividend, Quotient. 
253 ( 59875 / 236 262 
„„ a.” 
LG = 0088 - 
1 „ 
1685 506 
e c 
—— 167 Remains Proof 59875 3 


Firſt, fay, how many times 2 in 5 e the Anſwer is two times, which 3 
place in the Quotient; then multiply the Diviſor 253 by 2, the Figure 


* * 
— 


- 


* 2 — : 8 — 23 3 2 — * 82 
— Y 
r ————ͤ ——————· ad ju — 3 == . * * * „ 
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of the ſaid Diviſion is the Anſwer to the Queſtion, 


to. i $73 


placed in the Quotient, ſaying 2 times 3 is 6, 2 times 5 is 10, ſet down o, 


1 and carry 1; 2 times 2 is 4, and 1 is 5, which ſet down under the 3 fiſt. 
1 PFPe'igures of the Dividend, from whence being Subtracted, ſet the Remain- 


der underneath, which will be 92, then take down 7, making a Point un- 
derneath, and fer it after 92, the Remainder ; then ſay how often 2 ing, 
Anſwer 3 times (for 4 will prove too many.) Then multiply the Diviſor 
253, as before, by 3, the Figure laſt placed in the Quotient, and the Pro- 
duct will be 759, which being ſubtracted from the Figures above, the Re- 
mainder will be 168, then take down 5, and point it as before, ſetting it 
after 168, the laſt Remainder: And again, ask the Queſtion how often 2 is 
contained in 16? Anſwer 6 times; by which 6, when ſet in the Quotient, 
multiply the Diviſor 2533 and the Product is 1518, which place under the 
laſt Dividend, and ſubtract therefrom, there will remain 167, $0 there be- 
ing no more Figures to bring down, the Work is finiſh'd, each Man's 
Share being 2360. and 1671. over, which is to be divided among them; 

which may ealily be done by multiplying 167 by 240, and dividing the 
Product by 253, gives each Man's Share in Pence, The Proof is by mul- 
tiplying 253 the Diviſor by 230 the Quotient; then taking in 167 the 


Remainder, under the 3 laſt Figures, the Product will make the ſame with 


the Dividend, as you ſee in the Operation. 
| The Rule of THREE, 


T that, which having three Numbers given, a fourth Number is found 


in Proportion thereunto; which is done dy multiplying the 2d and 3d 
Numbers together, and dividing that Product by the firſt, and the Quotient 


Example 1. If in 24 Hours a Ship fails 130 Miles; how many Miles 
will ſhe fail with the ſame Gale in 192 Hours or eight Days ? | 


Hours Miles Hours 
24. — 130 — — 192 
55 3 
24) 24960 6 Miles in 192 5760 
24 _ Hours _- 192 
_ = 
96 EO 24960 


1 


| 00 OP. | 

Here 24 is the firſt Number, 130 the Second, 192 the third; where- 
fore according to the Rule, I multiply 130 and 192 the ſecond and third 
Numbers together, and divide the Product thereof -2 4960, by 24 the firſt 
Number, which gives in the Quotient 1040 Miles, which is the Way the 
Ship will make in 192 Hours the Time propoſed. 

Example 2. If i lb. of Tobacco coſt 64, what will 1121b coſt ? 
112 
6 


10572 Pence (or 36 Shillings ) A Here 


Here the firſt Number being an Unit, which neither multiplies nor di- 


y vides, it faves the Labour of Diviſion, and the Anſwer is 6724, (for the 
ſt Anſwer will be of the ſame Name with the ſecond Number) which divided 
„ by 12 to bring them into Shillings, gives the Quotient 56s. which is the 
8 Price of 1 1 2lb. as required. DT 
5 Example 3. If a Staff of 3 Yards long give a Shadow of 2 Yards : How] 
* high is that Caſtle whoſe Shadow is 100 Foot? i 
£ Which Queſtion, for the more ready Solution, ſtate thus : 
1 If 6 Foot (which is 2 Yards) give ꝙ Foot, what will 100 Foot give ? 
1 By the Operation it appears, the ſaid 605580 50 Foot 
5 Caſtle muſt be 150 Foot high 6 a 
* | | — 
— | 30 
3 8 | 30 : 
| 5 oo 
16 Example 4. If 5641. 125. 6d. is to be divided between 165 Men, how | 
. much is one Man's Share? ; | - 
_ Firſt, reduce it all into Pence, by multiplying 564 by 20 (the Shillings | 
th- in one Pound) taking in the 12 Shillings, as you are taught in Multiplication, 
and the Sum 11292, multiply by 12 (the Pence in one Shilling) and add the 
6 Pence, the Sum 135510 is the Pence in 564/. 125, 64, Then ſay, 
nd If 165 Men have 135510 Pence, how many ſhall one Man have? And 
3d here you ſhould multiply 135510 by the laſt Number, but in this Caſe it is 
nt I, which will neither multiply nor divide, therefore you only divide 135510 
the Sum of Pence, by 165 the Number of Men, and the Quotient 821 is 
hs the Pence for each Man's Share, which divided by 12 (the Pence in one 
Shilling) gives 68 Shillings, and the 5 Remaining are 5 Pence to each Man's 
Share. | 
Note, The 45 remaining of the firſt Diviſion is only ,*+ of one Penny, 
which is little more than a Farthing. | 
| s The Operation follows, 
5641. 125, 6d. | 
11292 ; 
n=. -- 
22590 
re- 11292 | 3 | 
= 165)135510(821 Pence 12)821(68 Shillings, equal 
5 „ 72 to 3 85, %s 
| 331 . 101 4. = 
g0- on - a 
210 5 Pence. „ 
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12 De Extraction of the Square Root. 
. Nate That in the Rule of Three, the firſt and third Number muſt both 
of one Denomination, and the ſecond muſt be brought into the loweſt Va- 
ue expreſled therein; as in the foregoing Example, I work not the Queſt- 
Jon as it was firſt ſtated, but tranſpoſing the Numbers, I put the- Denomi- 
nation of Men firſt and laſt, and the Money in the midſt, to Anſwer to 
that part of the Rule, which requires the firſt and third Numbers to be 
both of one Name. The Anſwer thereof in the preceeding Queſtion, as 
by the Operation appears, is 821 Pence: Which reduced into Shillings, is 
685. and 54. or 31. 85 5d. one Man's Share, as was required. 
The next thing I ſhall briefly treat of is, The Extraction of the Square and 
Cube Roots, as alſo ſomewhat of their Uſe. | | 


The Extraction of the Square Root. n056(84 Root 
Ex. 1. TO extract the Square Root of 7056 FS 

proceed thus: Firſt point the gi- | . 
ven Number (that is, put a prick over every other 1 808 56 Harter 
Figure beginning at the firſt Figure at the Right- 
hand, and note by the way, that ſo many Points | 500 
as the ſaid Number admits over it, of ſo many Co 


Figures conſiſts the Root of the ſaid Number, then proceed, ſeeking the 
greateſt Square Number (which is a Number multiplied by ittelf) in the 
firſt Point towards the Left-hand (70) which is 64 conſtituted of 8 multi- 
plied into itſelf; for 8 times 8 is 64. The Root of the Square Num- 
ber which is 8, place in the Quotient, and ſubſcribe the Square Number 
(64) under the faid firſt Point, ſubtracting it therefrom, and ſetting 
down the Remainder (6) underneath: To this Remainder bring down 
the next Point (56) then drawing a crooked Line, on the Left-hand 
of the Dividend (656) double the Quotient, and place it (viz. 16.) there- 
in, calling it the Diviſor, ſeek how often the Diviſor is contained in 
all the Figures, of the Dividend, fave the laſt to the Right-hand : (vix.) 
How many times 16 in 65? The Anſwer is 4 times, which place in the 
Quotient, and alſo on the Right hand of the Diviſor (16) then multiply 
_ the Diviſor (164) by the 4 laft placed in the Quotient, and put the Pro- 
duct, which is 656, under the Dividend, ſubtracting it theretrom ; which 
done, nothing remains: So that the Square Root of 7056 is 84. | 
The Square Root is applied to Navigation, as follows. | 
Any two ſides of a Right-angled Plain Triangle being given, the third is | 
found by the Extraction of the Square Root, N | 
Example 2. Suppoſe a Ship to have made 87 Miles Difference of Lati- 
2/08 | tude, and 71 Miles Departure, and the Diſtance to he required, the ſaid { 
i Diſtance is found by the Extraction of the Square Root, as follows. 1 
The Rule. Square the Difference of Latitude and Departure ſeverally (that 
is, multiply each by it ſelf) and from the Sum of both the Squares added ; 
ii} together, extract the Square Root, which will be the Diſtance required. 
e 3 | | Example 1 


18 8 


The Extraction of the Square Root. 
| Example. 1 Pos, 
Difference of Lat. 87. The Departure 71. Square Diff. Lat —— 956g 7 
Multplied by itſelf 87. Multip. by itſelf 71. Square Departure —— 5041 I 
| 609 e 71 Their Sum 12610 
Rr Ax 3 | 
The Square—— 7509 The Square 5041 


12610(1 12, the Diſtance req. 
By the Operation it ap- 1 
pears, that the Diſtance, o- I) key 
mitting the Fraction, is 11 ; 27) 5 * 
Miles. 
444 
| —_—_ 


Examp. 2. Suppoſe a Ship's Diſtance to be 111 Miles, her Departure 
57 Miles, and the Difference of Latitude to be required; the ſaid Difference 


of Latitude is found, by the Extraction of the Square Root, as follows. 


The Rule. From the Square of the Diſtance ſubtract the Square of the 
Departure, and the Square Root of the Remainder will be the Difference 
of Latitude required. , 

Example. The Diſtance —— 111 The Departure 57 
Multiplied by itſelf —— 111 —.— Muluplied by itſelf — 57 


— 


111 RS. 9 
111 | : 285 | 
; 5 Sq. of Departure — 3249 
Square of the Diſtance 12321 ST | 
Square of Dep. ſubtract  _- 2249 g9072)95 Diff. Lat. required, 
Remains 9072 8 
1850972 
| | — 3 
The Difference of Latitude, as — 
by the Operation appears, is — 47 


95 Miles, omitting Fractions. 3 

If the Departure be required, the Rule is, from the Square of the Dif- 
tance, ſubtract the Square of the Difference of Latitude, and the Square 
Root of the Remainder is the Departure required. The Operation for 
Brevity- ſake is omitted. | 

Having proceeded thus far in ſhewing the Practitioner how to find 
the Diſtance, Difference of Latitude and Departure (any two of them 
being given, without Trigonometry, I ſhew the manner. of finding the 
Courſe exact enough for common Uſe, without the ſaid Operation, which 
is done as follows. | | | 7 +. 

The Proportion to find the Courſe, As the Sum of the Hypotenuſe (or 
Diſtance) and half the greater of the other two Legs (viz. ) iF the Ga» _ 


. thy 4 4 
ol * 11 
* \ > * 2 2 3 1 1 
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8 | 

14 The Uſe of: the Extraction of the Square Root: 

of Latitude be moſt, half that, but if the Departure be moſt, half that: 

I ſay 3 As the Sum of theſe two, is in Proportion to the lefler (or remaining) 

Leg; ſo is 86, to the Angle (in Degrees) oppoſite to the leis Leg; which 

is the Courſe, when the Departure is leſs than the Difference of Latitude, 

otherwiſe *tis the Complement of the Courſe. | | 
Example. Admit a Ship's Diſtat,e to be 110; the Difference of Latitude 

to be 88, and the Departure 66, and the Courſe required. 5 


Firit, add the Diſtance, and half the greater Leg into one Sum. 
The Diftarce i 


—U 110 
Half the greater Leg (88) is — — 44 
be 8 um — 54 


Having thus done, ſay by the RULE of THREE. 
As the ſaid Sum 154. is to 66 the leſſer Leg, ſo is 86 to the Courſe. 


To bring out the odd Minutes, multiply | 66 

the Remainder of the Diviſion 132 by 60, | Fr 370 

(the Number of Minutes contained in a 516 
Degree) and divide the Product by the Di- —— 209} 6 . 
viſor (154) and the Quotient of the faid 50 16436 l TON 
Diviſion gives for the Anſwer 51 Minutes; | —£ — 
So that the Courſe required is 36 deg, 51 | 1056 60 
minutes. — 224 _154)7920(51 

| | | I 32 0 


220 
Example 3. Extraction of the Square Root. Suppoſe a Rope of 5 Inches 


Compaſs, and another Rope of double the Strength is required. 'I he Di- 
menſions of the ſaid required Rope are found by the Extraction of the Square 
Root: For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but 
double the Strength of a Rope of 5 Inches; upon Proof it is manifeſtly 
falſe, for the ſaid Rope of 10 Inches is 4 times the Strength of that of 5. 

The Rule. Take the Compals of the given Rope (vis. 5.) and multiply 
that by itſelf ; which Product (becauſe the other Rope is to be twice as 
- ftrong) multiply by 2, and the Square Root of the Product is the Compaſs 


of the Rope required. 5 Inch 
Example. Ihe given Rope' s Compaſs 5 Inches, Extract the Root 50% 
Multiplied by itſelf . 5 49 
The Square. — 25 | TY 
Multiplied by — — 2 


— * 


F | | 2 | 

So by this Operation it appears that a Rope muſt be 7 Inches and alittle 

better, to be twice the Strength of the given Rope of 5 Inches Compals. 
If it's defired to know the Weight of one Rope by another, tis as follows. 
The Proportion is, As the Square of the Compaſs of the one Rope is to 

the Square of the Compaſs of the other; ſo is the Weight of the one to the 

Weight of the other, Length for Length: Ex. Suppoſe a Cable of 10 Inches 

to weigh 25 Hundred, and the weight of a Cable of 8 Inches required. Say, 

as 100 (the Square of 10) is to 64 the Square of 8: ſo is 25 C. the Weight 
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Extraction of the Cube Root. 15 

Extraction of the Cube Root, | 
ſhall firſt, as neceſſi'y, inſert a Table of the Cubes of the Nine [Dj- 

gits, Which ought to be committed to Memory. ti 

I 

Cubes of the Nine Digits < 2. 008 5———125 8—— 512% 
3 027 %6 ———216('9 ———729Y 

3 r. Extract the Cube Root of 12167 1 1 

ir/t, Point the given Number (i. e.) put a 12167022 R 

Prick over every third Figure (beginning at the e 
Right Hand) then ſeek the greateſt Cube in |= 


the firſt Point, (viz. 12) which is 8, the Cube 4.2 Reſolvend 
Root whereof (which is 2) place in the Quo- | 1200 Triple Square 
tient; ſubtract the Cube (8) from the firſt ! _ 60 Triple Quotient 
Point (12) place the Remainder undeineath; © 1200 Liviſor | 
to this Remainder bring down the next Point 3600 

167) and call this the Reſolvend, then draw a 540 

ine underneath it, then ſquare the Quotient 27 


2, which is 4; multiply the ſaid Square 


gl 
(4) by 300, which makes 1206; place this ARE | 


under the Reſolvend, and call it the Triple mi . 
Square, Again, multiply the Quotient (2) by 30, which makes 60; place 


this under the Triple Square, and call it the Triple Quotient; add theſe 


two, (viz.) Triple Square and Triple Quoteint into one Sum, and call it 
the Diviſor; ſeek how often this Diviſor is contained in the Reſolvend, 
which is three Times; which 3 placed in the Quotient, multiply the 


Triple Square by the Figure 3 laſt placed in the Quotient, and ſubſcribe 


the Product underneath the Diviſor; ſquare the ſaid Figure (3) laſt pla- 
ecd in the Quotient, and thereby multiply the Triple Quotient, and place 
it underneath the laſt Product: Cube the Figure (3) laſt placed in the 
Quotient, and place it under the preceeding Products. Laſtly, add theſe 


three Products into one Sum, ſubtracting the ſaid Sum from the Reſolvend, 


ſubſcribe the Remainder; to which Remainder had there been any more 
Figures, the next Point muſt have been brought down, and the precceding 


Work repeated from the Squaring of the Quotient, until all the Figures are 


ſo brought down; but in this Example there being no more Figures, the 
Work is done, and by the Operation the Cube Root of 12167 appears 10 
be 23, nothing remaining. 
Example 2. Applied. Suppoſe a Ship of 300 Tun, 75 Foot by the Keel, 
29 Foot and a half at the Beam, and 14 Foot deep in the Hold ; another 
Ship is deſired of the ſame Mould and Shape of 500 Tuns; the ſeveral 
Dimenſions of the Ship are found by the Extraction of the Cube Root. 
sample. Beginning with the Keel. Firſt, Cube the Length ol the given 
Keel, which is done by multiplying it into itſelf and then multiplying the 
Product by it again, FT, e 


001 — , — 1 


— 


. 


16 Uſeof the Extraction of the Cube Root. 


Then ſay by the Rule of Three: As 300 Tun 


the one Ship's Burthen ; to goo Tun the other 
- Ship's Burthen ; ſo is 421875 the Cube of one 
Ship's Keel's Length, to the Cube of the other 
Keel's Length. 


Length of the Keel required. | 
In this Extraction 3 Cyphers are added to bring 
out the Fraction, the Operation therewith being 
the ſame as if there had been more Figures in the 
propoſed Number ; the Operation gives for the 
Length of ihe Keel required 88 Foot 38 Parts. 
Thus, having found one of the Dimenſions, 
the reſt may be found without the Extraction of 
the Root, by the Rule of Three. 80 
Thus, ſuppoſe the next thing I would find be 
her Breadth by the Beam, fay, as the Length of 
the one Ship's Keel 75, is to the Length of the 0- 
ther 89 fere: So 292 Foot, the Breadth of the 
one Ship by the Beam, to the Breadth of the o- 
ther, which by the Rule of Three, gives 35 Foot 
3, $0 you may find the Depth in the Hold, Cc. 
Example 3. Suppoſe an Iron Shot 4 Inches 
Diameter to weigh glb. and the Diameter of a 
Shot of any other weight, ſuppoſe of 7alb. re- 
quired, This is alſo done by the Extraction of 


Which being wrought by the | — 
Rule of Three, gives 703125; From which 
ext ract the Cube Root, and that will be the 


75 given Keel 
75 


my: 
421875 Cube given 


Keel 


70312508878 Root 


512 


— —— 


191125 Reſolvend 
| 19200 Triple Square 


240 Triple Quotient 
19440 Diviſor 
153600 . «© 

15360 

$12 
169472 
21653000 Reſolvend 


2323200 Triple Square 


2640 Tr. Quotient 


the Cube Root, as follows: 

Firſt, ſay, by the Rule of Three, 

As qlb. the weight of one Shot, to 721b. the 
Weight of the other; ſo is 64 the Cube of the 


one Shot's Diameter, to the Cube of the other] - 


Shot's Diameter; which by the Operation is 
512, the Cuhe Root of which is 8, the Diame- 
ter of the Shot required. 5 


2325840 Diviſor 
20908800 
213840. 
729 
21123369 


529641 Remainder 


But if it were required to find the Weight of a Shot by the Diameter, tis 


done thus, by the Rule of Three. 


As the Cube of one Shot's Diameter, to the Cube of the other: So is 


the Weight of the one Shot, to the Weight of the other required ? 


And thus much for the Arithmetic Part of this Treatiſe, 


+ 


Some 


Some 22 Geometrical Problems, © 49% 
Prob, I. To raiſe a Perpendicular frem any Point propoſed, in a given 


| Right Line. | 

L E T the Line given be A B, and the D 0 
Perpendicular to be raiſed from the N 

Point C; to do which ſet off the two F E 


equal Diſtances CA and CB. Then the 
Compaſſes being opened to any convenient 
Diſtance bigger than AC or CB, with one 1 
Foot of the Compaſſes in the Point A, de- | =_ 
ſcride the Arch DE; then with the ſame & C =? ., 
' Extent, and one F oot in the Point B, deſcribe the Arch FG, then draw © 8 
the Perpendicular from the Point C, thro⸗ the Interſection, (or W of _ 
the two Arches FG and DE, which was required, | 


Prob. II. To raiſe a Perpendicular on the Endof a Line. 


Let the Line given be AB, the F-1-T 
Perpendicular to be raiſed from HF @ 
the Point B; to do which, with | 5 
one Foot of the W oe at B, | 
with any convenient Diſtance, as — a 
BD, ra he an Arch; then with 7 Coen Sis. Jo 
the ſame Extent, one Foot of the # ; * 
Compaſſes being in the Point D, - OE 4 
mark the faid Arch at the Point 1 
C, and one Foot being at C, mark A ”_ 8 * 
it at E, then with the ſame Di- Pg, 
ſtance, one Foot fof the Compaſſes being in the Point C, deſcribe the Arch 
FG; and placing the Compaſſes in the Point E, deſcribe the Arch HI; 
| then from the Point B, and through the Interſection of the two Arches 
FG and HI, draw the Perpendicular which was required. 

Prob. III. T's Jet fall a Perpendicular from a Point aff, uad, over 
a given Right Line. : 

Let AB be the Line given, C the Point over 
the Line from which the Perpendicular is to fall ; GC 
to do which, place one Foot of the Compaſſes in | 
the Point C, then opening them to a convenient | 
Diſtance, mark the Line AB in two Points with 
the ſaid Diſtance, as in the Points A and B; then 13 
with one Foot of the Compaſſes in the Point A, A- — 

: 


deſcribe the Arch EF, and with one Foot in the 
Point B, defcribe the Arch GH ; then from the 


Point C, and through the Interſection of the ſaid 2 121 
two Arches, draw the Perpendicular CD, which * H 
Was required. 


O VFC 


. Geometrical Problems. 
Prob. IV. Another way to let fall a Perpendicular from à given Point, on 


— 
- 


a given Right Line 305 
Cc Let the Line given be AB, upon which 
it is required to let fall a Perpendicular 
| 45 from the Point C; to do which, from 
"Dr the Point Aſſigned C, draw the Line CA 
3 IF which Line divide into two equal Parts, as 
” * in thePointD ; then one Point of the Com- 
Oo AE | paſſes reſting in the Point D, with the 
AC E B fame diſtance, (vis, of half the Line AC) 
deſcribe the Arch EF: Then from the point 
C, to the Inter ſection of the Arch EF with the Line AB, draw the Per- 
pendicular CB. | 1 85 TW | 
Prob. V. To draw a Line parallel to a Line given. 
5 — Let A; be a Line given, to which 
18 3 it is required to draw a Line parallel; 
to do which, firſt take in the Com- 
pafles the diſtance at which the pa- 
Ar_—— - 5 — B rallel Line is to be drawn, and then 
ſetting one Foot of the Cempaſſes in 
the Point C, on the Line AB, deſcribe the Arch E; and with the ſame 
diſtance, with one Foot of the Compaſſes in the Point D, deſcribe the Arch 
F; then laying a Ruler to touch the Convexity of the two Arches, draw 
the parallel Line FE, us | | 
Prob. VI To draw @ Right Line Parallel to a given one, that ſhall 
| paſs through a Point given, = 
| Suppoſe AB the given Line, and it's required to draw a Line Parallel 
thereto, that ſhall paſs-thro? a given Point, as C. | 
. Set one Foot of the Compaſſes in 
EI „ ©, with the other at any diſtance, 
GNF | crcſs AB in P, and with that diſtance 
from any Point as A, of the Line 


8 AB deſcribe the Arch EF; then from 
A . C with the diſtance AD croſs the 
5 Arch in G; and draw the Line CG, 
which ſhall be parallel to the given Line AB, as was required, 
P R O B. VII. To make an 3 8 to any Angle given. 
9 5 EY uppoſe F DE an Angle given, 
K A E and it is required to abs, MED 


ER Angle equal thereto: To do this; 
6 firſt draw the Line DE, then with 
: an) convenient Diſtance leſs than 


| DE, deſcribe the Arch KL, then 
1 — placing the Compaſſes at D, with 
| the ſame Diſtance which ſwept the 

"= INT 


ꝗ— Frille. 19 


Arch KL b the Arch KL; take 
the Arch KL in the Compaſſes, and © 
ſetting one Foot in the Point L, 
croſs the Arch LK in the Point K, 
then through che Point K draw the 
Line DKF, then is the Angle EDF 2 5 3 K;; Wo 
"equal to the Angle EDP, — Et - 225 4 
required. | "a 
Prob. VIII. To bring any three Points not fits tuate in a Right Line, 
inio the Circumference of a 1 
Let the three Points thro* which the 


Circle is to paſs be ABC : Take above D ö 1 | G ; 
half the Diſtance between the two Points | 


A and Bin the Compaſles ; and one Foot 
of the Compaſles being in the Point A, & Ae 
with the ſaid Diſtance deſcribe the Arch AL 5 + C 
ED; and with the ſame Diſtance, one FILE "ECT 
Foot of the Compaſſes being in the Point 
B, mark the Arch ED in the Points E 
and D, and draw the Right Line ED; | 
then take above half the diſtance between the Points C and Bin the Com- 
paſſes, and one Foot of the Compaſſes being in the Point C, with the faid 
diſtance deſcribe the Arch FG; and with the ſame diſtance, one Foot 
of the Compailes being in the Point B, mark the Arch FG, in the Points 
F and G, and draw the Right Line FG. Now where the two Right 
Lines DE ard FG, being continued, interſect each other (viz, in the Point 
HJ) is the Center of the Circ, which was required. 


The Deſcription of the Mariner's ns. 


T HIS Ioſtrument, ſo beneficial an Aſſiſtant to the Practical Part in 
Navigation, as to its Inventor, is uncertainly diſcourſed of ; its Age, 
by ſome ſuppoſed to be in theſe Parts of the World about 300 Years ; 


the Utility whereof to us evidently appears, conſidering the many In- 
conveniencies that attended our Anceſtors, in tracing the vaſt Ocean, 
for want of ſuck a Guide, under whoſe ſubordinate Conduct of later 
Years, our Maritime Affairs have ſucceeded ſo well. 

It is a Circle of a greater or leſſer Diameter at Pleaſure, deſcribed upon 
a Paſte-board, and divided into 360 Degrees, >and 32 Points, (and ſome- 
times into 24 Houre) each Point containing 11 deg. 1 5 min. or 3 quar- 
ters of an Hour; as in the following Figure. 

The Circle being thus diyided upon the Chard or Paſte-board, theze 
are paſted on the other Side of the taid Chard or Paſte-board, two Wires, = 
which Wires being touched with a Loadſtone, and the Chard hupg at the i 
Venter upon a Pin, fix'd in a Box, its Poſition becomes North or South 4 by 
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3 Box, to the End the Chard may traver 
being thus fixed, is ready for Uſe. 
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12 Tel Mariner 's Compaſs, 


and the ald Box being cover'd with a Glaſs, and hung in another ſquare 


notwithſtanding the Ship's Motion, 


3 Figure of the Maciner's Compab, 
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HE Prime or Golden Number, is a Revolution of nineteen Years, 
in which Term the Moon returns to make the ſame Aſpects with the 


*7, 


Bun on the ſame Day of the Month (moſt commonly) that they were on 
Nineteen Vears before. 


To find which, add 1 to the Vear of our Lord, and divide by 19, the - 


| Remainder is the Prime. or Golden FO, i bag it nothing Remains, the 
5 1 | TO” 


2.4 
Y 
af 2 4 


The Julian KalendaeTr. 21 


' Fronple. To find the Golden Number for the Year 1746, add 1, 


which makes 1747 ; Which divided by 19. 1917470 . 
e 5 1 . 


122 


37 
0 
5 2 „„ 
The Remainder 18 is the Golden Number for the Year 1746. 
To find the Epact. | 


exceeds the Lunar Near (or 12 Revolutions of the Moon to the Sun) 
of 354 Days, the Difference being 11 Days: When the Golden Number 
is I, the Epact is 11; when 2, the Epact is twice 11 or 22; when 3, 
thrice xx or 33 (rejecting 30) that is Þ Fc. and it is thus found: Di- 
vide the Prime by 3, if o remain, the Epact is the ſame with the Prime; 
if x remain add 10, if 2 add 20 to the Prime, the Sum (rejecting 30, if 
need be) is the Epact. s TE 
Examp. In the Year 1759, the Golden Number is 12; which divide by 3, 
there remains o; which ſhews the Epact is 12, the ſame with the Prime. 
In the Year 1748, the Golden Number is 1, which added to 10 (be- 
Cauſe x cannot be divided by 1) makes 11 for the Epact. VVV 
In the Year 1562, the Golden Number is 15, which divided by 3, there 
remains o, therefore the Epact is 15, the ſame with the Golden Number. 
Or, Multiply the Golden Number by 11, and divide the Product by 
30, the Remainder is the Epact. | 
To find thi Moon's Age. ; 2 
APD to the Epact for March 1, for April 2, for May 3, for 4, 
7 for July 5, for Auguſt 6, for September 8, for October 8, for Ne- 
vember 10, for December 10, for January o, for February 2. 1 


T HE Epa# is the Number of Days that the Solar Year of 365 Days I | 


Having added to the Epact the Number for the Month, according to = 


the Rule foregoing, add thereto the Day of the Month, for which the 
Moon's Age is required: Theſe three Sums added together, if leſs than 

20s is the Moon's Age; if more than 30, then divide it by 30, the 
Remainder is the Age of the Moon. The Moon's Age ſubtracted from 
30, leaves the Day of the Change. Again, 15 added to, or ſubtracted 
from the Day of the Change, leaves the Day of Full Moon. 


Example. Suppoſe it were required to find the Moon's Age for the firſt | 4 


Day of April, 1746. . 


To which add the Number for the Month, which is — 2 
To thatadd the Day of the Month, which is — n 

ES Sum, gives the Moon's Age eee 
Then out of 30 5 


Take 21 The Moon's Age 
Me 34 Dajs 1o the Full Mow 


f 


_ 25 2 Fe Code of the . | | 
To find the Moofi's Southing by her Age, lee in the Uſe of the + Tiles 


Table, which follows immediately after it. 


To find the Dominiccl Letter. 


| | AK E the Year and its fourth Part, and add 4 to it; then divide 
that Sum by 7, and ſubtract what remains from 7; the Remainder 
» ſhews the thing required; accounting the Letter A for I, B for 2, C 


for 3, D for 4, E for 5, F for 6, G for 7. 


Suppoſe the Dominical Letter was required for the Lear 1747 


Firſt, Set down the Year — — — I II — 1747 
Then the 4th Part, which omitting e s 436 
To which adi 


The Sum divided by 


—— —— 4 


772 
| 24 * 


The Remainder after Diviſion is 3» which being 3 
fubtracted from 7, leaves 4; which ſhews it muſt 8 
be the fourth Letter, which is D, the Dominical 7 
Letter for the Year 1747. But when it is Leap- 1 
year, there are two Dominical Letters, and then 1 
the Letter thus found ſerves from the laſt of Februg- I 
ry to the End of the Year. | 1 55 8 

T find the Cycle if the Sun. 3 


A DD to the Vear , divide the Sum by 28, the Remainder is the | 


2 8 of the sun 
Suppoſe it be _—_—_ for the Year 1751 
JT henadd. —— :?:! 9 
Divided by — — :8)1700(62 
e : | 188 


— i" FOR 


— 
1 


—B ra 


| 20 
By the Operation it appears, that 24 is the Lott of the BE, 
Sun for the Year 17 Sl, being the Remainder after the Diviſion, 


Note, Hillary Terms begin Jan, 2.3, and ends Feb. 12. 


Eaſter Term begins 17 Days after Eaſterrday, and ends Monday lors 


Whitſunday. 


1 2 Term begins on Friday after T1 rinity Sunday, and ends nineteen 


Days after. 
 Mithaelmas Term begins Oober 23, and ends Novenber 28. 


4 Table : 
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r „e 


„ 


1 


2 


March 


The fourth Eclipſe is of the Sun, on September the 4th, at 


4 Tabs of "the Morn 8 2 the Tear Ts. 


Full moon 26 IM 


23 
Wente 5. H. Months 5. 
3 
— — . — — — 
EN (Taft quart. 311A | (© New moon | 2| 2M 
| $ ) New moon [10] 5 A Firſt quartz 14% IM 
S )Firſt, quart . 18 % A ty Full moon [2111 A 
> Foul moon 25 ;M| Laſt quart. F 
| : 
0 e mer 110 A = C New moon | gſmid. 
New moon | S HM“ So Firſt quart, 12 6 A 
J ) Firſt quart. 17 3A S JFull moon [19 |mM1G 
(Full moon 244A ( Laſt quart. 28 3M 
| F. | ot 
Laſt quart. | 3 M. > ( New moon | 4] 9M 
51 moon 11 Zz MA S bFirſt quart. i0oſmid. 
Firſt quart. 19 6M | I Full moon 18 4 A 
2 


Laſt * 2668 A 


Laſt quart. | 1 7A 5 New moon 211A 
New moon | 9| 9 A| D \Firſt quart, 10 0M 
V' Firſt quart. 17 6 A]. 8701 moon is M 

| > 4 

9 24 M ( Laſt quart. |26|10M 

+ Laſt quart. | 1 8M S (New moon | 2| 4M 

New moon | 9|noon S JFirſt quart. | 8 mid. 
[© e Firſt quart. 17 2M S J Full moon 7 4M 
7 0 moon 23 5 A = C Laſt quart. 2411 Al 

Laſt quart. 30 mid. 4 | = 

| New moon | 1] , A 

e 8] 2M |S \ Firſt quart. 8] 6 A 

| | irſt quart. 15 8M S Full moon 1610 A 
Full moon 22 1M S / Laſt quart. 24 9M 
C Laſt quart. 291 5 A] | ws New moon J31| 2 U“ 


. There will be four Eclipſes this Year. 


night, fix Digits on the upper Side. 


| 


The Firſt is Peb. 24, at 4 Aft. inviſible, for the Eclipſe ends 23 e'er the | 
Moon riſes, two-thirds of the) Diam, on the lower fide will be darkned 
The Second is of the Sun inviſible, on March the 11th, at 2 in theMorn. 

The third is of the Moon, viſible at London, the 191n of Auguſt at Mis. | 


9 in the 
Morning inviſible, by reaſon of the Moon” s great South Latitude: 
— Inn 


. 0 * 


r 


- 
—— 
— > 


| Janeery 


- April 


- 
EIS. AE... 


— 
24 


| * ol Ls | | 


February 


"AT, = 11 th Moors s : Ap fir the Tear 522 


c Firſt quart. 
Full moon 
Laſt quart. 


Firſt quart 
) Full moon 


New moon 


March 


| Firſt quart; 
Full moon 
Laſt quart. 
New moon 


Firſt quart, 
Full moon 

5 Laſt quart. 

New moor 

Firſt quart 
Full m oon 
Laſt quart. 


1. 


22 
New moon[29 


) Laſt quart. 
New moon 


. Firſt quart. 
Full moon 
Laft quart. 


7 
15 


New moon 


i 


deptember 
— SG 


 Nevember 


| Montes 


* 


F 


Full moon 


New moon 


Laſt quart. 
New moon 


(Full moon 
Laſt quart, 


New moon 


- Full moon 
8 < Laſt quart. 
8 New moon 


Laſt quart. 


8 Laſt quart. 


New moon 


Laſt quart. 


Firſt quart. 


New moon 
F irſt quart, 


Full moon 


Firſt quart. 


Firſt quart. 


Firſt quart. 
5 ull moon 
0 


Firſt quart. / 


Ful! moon | 


| 


þ 


24 
Firſt quart. 31 


D. 


23 


71 
tf, 


30 


. 


Fan. the 29th, inviſible, 


Fuly the 26th, inviſible. 


2% 


Six Ea 575 Year, * of the Sun, and two of Fhe Moon, | 
The Firſt will be of the Sun, 
The Second will be of the Moon, Feb. the 13th, viſible and wal. 
The Third will be of the Sun, 25 
The Fourth will be of the Moon, Auguſt the gth, inviſible. 

The Fifth will be of the Sun, Augu/# the ng inviſible. 


: . an , 


' \ 


The Sixth wal be of f the 5 3 the 2 2 inviſible. 
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Ann * 


272 — . 3 , * 1 
e wi j | b ; 


0 . A Table of the Moon's Age for the Year” 1748. 25 
* e Months VA Þ 


0 
— . 1 dl LE In e 1 — 
— — — — 


— 


"February 
Wang 


0 Laſt quart. 12 1M A ) New moon |14j11M 
VW 4 | 8 . 

New moon [19] 3M 18 / Firſt quart. 22 5 
MD ( Firſt, quariſz6 SM. Full moon [28jmid; 


Full moon 3 oon r 
Laft quart. 1000 A 8 

New moon 17 3 Al. * 
Firſt quart. 25 3 M 


(Full moon GM 8 313A 

- PS ) Laſt quart. 1 GM 1 New moon 6A 

N J New moon 18 3M & V Firſt quart, |18jmid. 

* ( Firſt quart. 25112 A| S. Full moon 25 6A 
LETS 9 |. | 4 | | 
Full moon 2] 4A| .{ Laſt quart. | 3h%e 
Þ \ Laſt quart. ' Jinoon| |S New moon 11 8M]. 
|S New moon 16 4 A : 8 | Firſt quart, 18 6M 

Firſt quart. 24 6 A Full moon 25 7M 
12 Full moon | 2| 2M 8 Laſt quart. | 2] 7M 
- laſt quart. | 8| 6A Ve moon | 9| 8 A 
J New moon 16 SM 8 Firſt quart. 16 2 A 
8 Firſt quart. 24 YM 2 © Full moon 231 1 A 
| > Full moon [31] 9M . | 
FERN f RR. - Laſt quart. | 2] 3M 
| CLaft quart. | 6|mid. - | \New moon 9] 8M 
| x New moon 14 8A| [2 {Firit quart. [15111 K 
[8 Firſt quart. [22] gA|  _ 8 Full moon 230 5 Al 
| C Full moon 29 6A I Laſt quart, Jg 1 9 A 
g Four Eclipſes this Year, two of the Sun and two of the Moon, 


J The third will be of the Sun, July the 14th, viſible 10 Digits. 


The Firſt will be of the Sun, January the 18th, invifble. 
The Second will be of the Moon, February the 3d, inviſible. 4 


8 1 


8 The Fourth will be of the Moon, Juh the 28th, vilible 6 Digits. 4 
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Full moon | 4] 6A - | 6 Laſt quart. | Gf 


Ke 
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* * 
K : 
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26 _ 


4 1 of the Noon 4 Axe for the Yes ear 1749. 


= 
Months D. HAI. Months D. H. | 
» New moon| 7| 7 A © New moor] 3 1A 
S JFirſt quart. |14/\noon D JEirſt quart 11 4 A 
8 Full moon 22 1 A Full moon [18] 9 A] 
2 Laſt quart. 300 1 A Laſt quart. 25 8M 
De New moon 6| 5M Ne moon 2 3M| 
x Firſt quart. [13] 4M| = Firſt quart, |10| 6M 
J Full moon |21] M SC Full moon 16012 A 
( Laſt quart. 28012 A RY JLaſt quart 237 A 
| New moon | 7| 3 A avian 7 £6 
+18 JFirſt quart. 14 5 A | & c Firſt quart. | 8|5 Al 
S u. 2211 Al "2 ) Full moon 15 8M 
| quart. 30 8M = Laſt quart. 22 M 
A 5 : 111 SC New moon |30jnoon 
EW moon I 8 TY 
1 Firſt quart. |13] 2 A E Firſt quart. 8 2M 
FT Full moon z 1 1A J Full moon 14 6 A 
Laſt quart, 28 2 A | & ) Laſt quart. 22 
1 3 O | New moon [30 M 
11 
| : as _ 13 435+ | 8 Firſt quart. | Go 
20012 S Full moon |13] 6M 
Laſt quart. 27 7 A | 2 YJLaſtquart, 200 9g A 
8 0 < (New moon 280 8 A 
3011 © Rn Wo 
: 8 Firſt quart. 120 1M 8 C Firſt quart. 5| 6 A 
Full moon 19 9M 2 Full moon [12] 8 A 
B+, Laſt quart. " 1M} 8 Laſt quart. © 8 A 
* | | Q ( New moon z 8 10M 
; Fra Eipjes this Tear, ou 7 the Sun and two of the Moon. 
The firft will be of the rf bran the 7th, inviſible. 
The Second will be of the Moon, June the 19th, inviſible. 
The El wm * oy con Sun, 'Fuly the zd, inviſible. : 
I be fourth will be of the Moon, D 
_TteFi Fifth will be of the Sun, ee ee aiſle 6 Digs 


od the 28th, viſible 8 Digits. 
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Fu Rnd ont ESE. of, ox tay 
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27 | 
Fonts D. FI. Montbs ID. fi. 
I A 
POET Rs hs . 
1 Puff quatt 41 4M (Full moon | 8] 8M 
Q Full moon |11] 1A]. > ) Laſt quart. 15 3M 
S )Laft quart. 19 6A ) New moon 22 YM 
New moon 260 A Firſt quart. | 30] 9M 
D eo Firſt quart. | 2] 2 A 92 moon 6 ; A 
Full moon [10] N S Laſt quart. |13| 8M 
S Laſt quart. 18 11M J Feen 209A 
(New moon 25 8M Firſt quart. 2812 A 
je \ Firſt quart | 312 A > (Full moon | 5| IM 
S Full moon 11012 A E JLaſt quart. 11 4A 
— Laſt quart. 20 1M I New moon | 19|noon| 
New moon 26 4A 5 CFifſt quart. |27] 2A 
Firſt quart. 2] 2A Full moon | 410M 
R Full moon [10] 5 A = J)Laſt quart. [11] 4M 
) Laſt quart. 18 TOM [SJ New moon 19 SM. 
New moon 2412 A i Firſt quart. 27 M. 
8 : | | 
Firſt quart | 2] 5M | & (Full moon | 2| 5 A 
Full moon [10] 8M 8 Laſt quart. | 9 7A 
© Laſt quart 17 4A S New moon 18 1M 
New moon [24 10 M = { Firſt quart. 25 2 A 
Firſt quart, [31} 9g A 5 
| | 7 Full moon | 2| 6M 
(Full moon | 8] gA W aſt quart. | 9 3 4 
» ) Laſt quart. 1310 A} 8 New moon 17 6A 
1 ) New moon 227A S Mirſt quart, 24% A 
I Firſt quart. tzol 3A ot Fall wan | 21 8d] 
Dive Eclipfes "this 1 Year, three of 70 Sun, and two of the Moon. | 
The firſt is of the Moon, June the 8th, viſible and total. | 
| The Second is of the Sun, June the 22d, inviſible. "4 
The third of the Sun, November the 1 8th, inviſible. - / | 
„The Fourth of the Moon, : December the ad, viſible 1 total. 
The Fifth of the — — the x 3 inviſible. 5 
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28 9 Tall 77 * Mom 's 7 Hee for the Tear 8 | 
Months ID iH. Months | H. 1 
*-. 
Laſt quart. | 8 9M Laſt gerne. | 4 ln 
To moon ff M [DNew moon 11] 5 A 
Firſt quart. 2 3 8M 18 Firſt quart. 19] 7M 
"Full moon 30| 2 oy | C Full moon 27] 4AM 
>, # Laſt quart.'| 7| M IJ Laſt quart. | 3 M 
I, 2 14 ind, | [E Nov neon 10 2M 
& { Firft quart. 2 1 4 A > Firſt quart. 17 10 A 
= * Fall * | CFull moon 254 A 
Laſt quart. | 9| 2M £ Laſt quart, | 1 Hoon 
8 2 Wer moon IOM New moon 8| 3 A 
$ Firſt quart. 24 3 A SC Firſt quart. |16] 1 A 
| Full moon 30 6A] Full moon 24 2M 
E 3 Lat quart, 3010 A 
New moon 14 3 A New moon 8 YM 
JV } Firſt quart, 21] 4 A 8 Firſt quart, 16 YM, 
Full moon z 1M | S Full moon [23 |noon| 
© ( Laſt quart. 30 $M 
» Laſt quart. | 7] AM E 
) New moon 14 2M | 'z © New moon | 7| IM 
Firſt quart. 2 1 M J JFirſt quart. 1449 A 
Full moon 29 2M S Full moon 2110 A| 
5 5 S(Laſt quarc. 2810 al 
(Laſt quart. | 6 2A 'S 8 5 | 
S New moon [12] 8M | > New moon | 6] 7 A | 
Firſt quart. 19 3 A I F Firſt quart. |14]noon L 
(Full moon [27] 4 A § Full moon 2 1|noon | 
EY 5 I C Laſt quart. 28 2A | 
e e ol 75 four 2 clipſes this Year, two of the Sun and ioo * the 
The F irſt will be of the Sun, May. the 14th, inviſible. | 4 
The Second will be of the Moon, Ma the. 29th, viſible xo Digits. | 
The third will be of the Sun, November the 7, inviſible. 


* The F qarth: Will be of the —_— — the ui viſible 8 8 Digi 


— 1 T. 250 of the Moon $ A. [2 the Near 1582. | 


3 * Monts [Pf 
3 : DO 
| FY New moor. 5| 1 Al Firſt quart. | 7|1oM 
I 1 * | 
IS Firſt quart.|! 3|mid, Full moon [15] 7M 
IS JFull moon 19] 8 A} 8 [aſt quart. [22] 9 4 
a ( Laſt quart. [a7] 8M| New moon [29] 3A 
SC New moon 4| YM | Firſt quart. | 5111 A 
IS) Firſt quart.,|11j1oM I 2 Full moon [13] 11 Al 
8 Full moon 18] 8M W ) Laſt quart, 21] 3M 
( Eaft quart. 26 1M S * New moon [28| mid | 
| 3 | [== | | 
lad New moon | 4| 9 A by Firſt quart. | 4 3A | 
d JFirft quart. 11 6 A Full moon 2 14A 
S Full moon 19 3M I Laft quart, k 911A 
* C Laſt quart. [26] 6 A [.&'{ New moon 26]noon 


Firſt quart. | 4 


— — 
11 


5 


(New moon] 3 MM N 
Þ Firſt quart. 10 AM S J Full moon 12 2M 
by Full moon [17]11M If quart, 181A 
CLaſt quart. [25] 9M © © New moon 26 : 2M} 

New moon 2|-6 A 3 ( Firſt quart. 3 

85 Firſt quart.] 9] 1A Full moon 10 
S Full moon 17]. 3M| & Laſt quart, 17 | 
C Laſt quart. 25 mi d. S New moon 244 7A 

„New moon] 1 M 8 4 Fi rſt quart: 2 

| 0 quart. | 711A | 8 Full moon 10 
|S<'Full moon 15 5 A 8 v quart. [16] 9A 
Lat quart. 23% M4 1 New moon [24] 10M} 
|} New * . | = | 


25 zer wil be two Ecliꝑſes this 2˙ ar. beth ” the gur. 


„ 


The Firſt will be on FR the 2d, inviſible. 8 
The ſecond will be on OZobir the 26th, inviſible. 


> ir ” —_ 1 4 * 1 { — PLS 
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conthio . Months N 
Lb Firſt quart. | z|noon Full moon | 411oM 
> YFull moon SLM. D J Laſt quart. |11 
| W 
'S<Laſt quart. 5 M New moon 19 
„New moon |[23| 8M C Firſt quart. |26| 6M 
Firſt quart. [31] 1M „ 
5 1 11 moon 2 mid 
(Full moon | 6] 8A de Laſt quart. [10] 7 f 
S 4 Laſt quart. 14 2M Nen moon 17 
S ( New moonſ22] 2M | Firſt guart. 24 
Firſt quart. 2812 A | 
| + NO. (Full moon | 1 
© Full moon | 8] YM |& Laſt quart. | 9 
Laſt quart. [15] 7 A 8, / New moon |15| 
8 New moon [23] 2M = Firſt quart. 23 
( (Firſt quart. 30 3M 25 ; 
„ (Full moon. | 1] 10M 
Full moon | 6] 6 A |S ) Laſt quart.| 8 
FE JLaſft quart. |14]noon | & I New. moon |15|10M 
[I New moon 220 8M [O Firſt quart. |23 
Firſt quart, 29 4M | Full moon 3⁰ mid 
Full moon | 6 6M| 8 . quart. 7 
> 9 Laſt quart. 14 3M 2 ) New moon 13 mid. 
S New moon [21] 6M 18S EFirſt quart. 21 
Firſt quart. 28 noon =( Full moon 29 
Full moon | 4] 7 A 8 Laſt quart. 611 M 
& ) Laſt quart. 120 7 A "2 \ New moon 13 
New moon 200 2 A JI 5 Firſt quart. he 
\ Firſt quart. [26 9A ; Q Full moon 28111 A 


4 8 


Te A Table © 7 755 Tor s Age 2 7] Ta ear 17 53. 2A 
D.ſa- | 


Four Eclipſes this Year, two of the Sun and two of the Moon, 


The Firſt is of the Moon, April the 6th, riſeth ecliped 
The Second is of the Sun, April the 224, inviſible. 
The Third is of the Moon, Ocfeber the iſt, inviſible. 


Ihe Fourth is of the Sun, Od ober the 15th, vilible 8 Digits, 


3 5 Digits. 


81 
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for the Tear 1754. 32 


| A Table of the Moon's Age 


| Months we + Months Dffl. 
3 5 e $5. 8 CCC ˙ Toa 
> Laſt quart. | 4] 6 A Ee Laſt quart. | 1[1oM 
S ) New moon 12 8 M | ) Nev moon | f IM 
S Firſt quart. [20] 8M J Firſt quart, | 15] 6 A 
, (Full moon [27] 1 A I ) Full moon [23] 2M 
| Ee LY Laſt quart. 34 IM 
257 Laſt quart, | 30, M 1 52 
8 New moon 110 2 M Y New moon | 7J1oMt 
2 155 quart. 18 mid. 1K Firſt quart. | 14 4M 
2 Full moon [25|mid. S ) Full moon 21] 5A 


Laſt quart. 29] 3A| 


New mcon | 5| 1A 
Firſt quart, |13]1oM| 
Full moon 200M 
Laſt quart, 281 5M| 


( Laſt quart. | 32A | | 
a os moon [|11i};oM New moon | 5| 2M 
A 


New moon [12] 6A 
Firſt quart. 20 1 A 


7 = quart. | 5] IM 
8 
2 
* Full moon [27] 8M 


September 


*? Firſt quart. 18 ft A Firſt quart. [12] M. 
Full moon 25 4A] Full moon [20] AM. 
3 4 Laſt quart. 27 4A 


Oftober 


ect quart. 3] 4M| | 2 
Mew moon 11 3M | & © New moon | 3jroMj © 
|S YEirſt quart, 18 5 M. ['E ) Firſt quart. [10 8M] : 8 
(Full moon 241 A S ) Full moon 18 TP 
| . = Laſt quart.. 26 31M 4 
Laſt quart, | 110A 33 ' = 
Q New moon | 9| 3A > (New moon] 21 A] 
7 Firſt quart. [16] 3 A 4 Firſt quart. 10 3A 9 
(Full moon lag] 2A S) Full moon 15 0 

1-1 Q ({ Laſt quart. 231 5A =. 


EY | 

Fix Eclipfes this Year, four of the Sun, and two of the Moon. © | 
The Firſt is 14 the Sun, fer 4 12th, inviſible. 4 „ 

The Second is of the Moon, March the 27th, viſible 22 Digits. + _— 

I The Third is of the Sun, April the 11th, inviſible. - 3%, 

The Fourth is of the Sun, September the g; ih, inviſible. _ * 
The Fifth is of the Moon, September the z oth, vifible 2 1 Digits. 

The Sixth is of the Sun, Odober the 5th, inviſible. ; 


—_ 


ä —"rong 


__ 


1 


22 


2 8 


be Uſe f the . 2 he of the Moon's . - 


Dk the ſaid Table the one half Page contains the firſt fix Months of the 


Year, the other half the folbbwing fix Months; in the firſt Column of 


-e ch half,” towards the Left-hand, are the Months; in the ſecond the . 
New, Full, ayd Quarters of the Moon; in the two following Columns 


are the Days and Hours of the faid New, Full, and Quarters, either 


Morning or Afternoon, as the Letters A and M denote, A hgnifying 


Afternoon, M Morning, At the Bottom of the Tables are the Eclipſes 
for the re ſpective Year. 


The Uſe of the Table is, readily by Inſpection, ta find the Day and 


Hour, of the New, Full, or Quarters of the Moon. 


Exampls 1. Suppoſe it were deſired to find the time of New Moon, Fan. 


1746. Firſt look for the Year 1746 on the Top of the Leaf, which having 


found, look for Fanuary in the firſt Column towards the Leti-hand 3 » then 
in the next Column in the ſame Month is found New Moon; and in the 
+ two following Columns againſt New Moon ftands 10. 5 A, which ſhews 


that the New-moon in Fanuary 1746 is the 10th Day at 5 Aſternoon, The 
-;ame Directions ſerve” for the Full Moon, or firſt 00 laſt Quarters. 

To find the Moon's Age, ſubtract the Day of the Change or New Moon 
from the Day propoſed, the Remainder is the Moon's Age. Suppoſe there- 
fere it was required to find the Moon's Age for Marth 30. 1748. 
Looking in the Year 1748, the Table gives the New Moon for March 


k to be on the 18th Day, therefore 18 being ſubtracted from 30, there re- 


we # 


Wl tier, NE. and 8. 


RA Wmmm—— 


mains 12, wheteby it appears the Moon is 12 Days eld on the 3oth of 
March in the Year 1748. 


Example. Suppoſe it were required to find 1 Moon's Age on the iſt 
of November, 1746. 


The laſt New Moon before Nov. 1ſt was OF. za, but becauſe you 


cannot take 3 from 1, you muſt add 31 (the Number of Days in O#9þ. ) 


and from the Sum 32 ſubtract 3: The Remainder 29 is the Moon's Age 
' required. 


A Tide-Table for the Sea-Coaſt of Great-Britain, Ireland, Norway. 
Holland, Flanders France, Biſcay, Sc. Shewing what Moon 


makes Full Sea, upon the Full a Change Days, at the Places 


Following, , in Alphabetical Order. 


FIT HIM] At Abermorich, & lu, 1 5 . 


* Army, NNE. and SSW. o! 30 ba and Weſt . 
At Amſterdam and Armen: At Alborough, 5 E by y S. and 
—lc3 a” NW, by NF. 


At Abarwark, E N E. and 


os 552 


. - 


At Beachy and Blacktail, and 
before the Race of Blanguet, 
N and 8 
Thwart of Beachy in the Of- 
fing, N by E and Sby W— 
At Blackneſs, in Bluet, at Bell 
Te, NNE and SSW 
Without Bluet, and at Bae 
wick, NE by N and SW by 8 
The River of Bourdeaux, the 
South Coaſt of Bretagne, the 


[6 


j 


1 | 
12 
O0 
OI 


O2 


| Coaft of Biſcay, and at Bockneſs, 

At Breſt before the Baſe, the 
River of Bourdeaux within the 
Haven, NE by E and SW by W 


In the Breeſound, Bloy, Bal. 


timore, EN E and WSW — 
Before Bremen, and at Black- 
ney, and in the Channel before 
Bourdeaux, Faſt and Weſt — 
At Briſtol Key, E by S. and 
WbyN 
At Bridgwater, E S E. and 


WNW. mann 
At —_— SSE&NN WI 


_— + — — 


In Condado, ' and 8s... 
In the Chamber of Rye, N by 


E. and 8 by W. 


Without Calice, at Corpus 
Chriſti Point, before and at| - 


Camfer, NNE and SSW p— 
Between Calice and Dover, 
before Conguet, and at the N. 
Cape, NE and SW — 
At Cor, Calice, C. Clear and 
in the Creek, EN E. and WSW. 
At Caldy, and in the Bay of 
Carmarthen, E by N & W by 8 


05 


ogþeo 


OI 


04 


30 


03/00 
* 


OO 
+5 
30 
15 


45 
30 


SE by S and NW by N —— 
At Dover, Diep, and in the 
Downs aſhore, 88 E. and N. 
NW. 


we « _ 
N 


The Nad Tab 


Caſteis, before Cromer, befor 
the Caſtets and Guernſey, deve 


— SOLE oor nn 


berneſs, SK, by Sand NW by N 


in the Chamber, between Crip- 


Cayher, 8 by E and N by We 
D 


Dunkirk, North and South — 
At Denbeigh and Downs in the 


7 and at Catnes, SE and 
At the Caſtets, and at Chum- 
At Cows, in the Foſs of Caen,| 
in Calice Road, and in Chamber 
neſs Road, SSE and NNW 

| Before the Haven of Caen, 


ple: ſund and the Creyl, and atl | 


640 Between Guern ey nd thejH 


IO 


At Dover Pier, and before] | 


Road, NE by N and SW by So 
At Dort, NE and SW -—- {; 
At Dungervan, ENE. and 
WSW 


—— — — 


At Dartmouth, Eaſt and Weſt 
At Dublin, SE by E. and 
NW by W — — 
At Dunbar, 8 E and NW 
At Dungeneſs and Dunnoſe, 


: ” 


E 


— yr 


At Edam, NNE and 88 W. 
Before the Eaſtern and Weſt- 


ern Emes, and at Engomonts,| 


30 


At Concalo, E and W 
Without the Cas#ets, in th 


* « 
- 4 
p \ 
: © tit as 


Channel SE by E. and NW Y 


— 2 


* 


50 North and South | mm—— 0 
At es N by E. and 8 
E Peſo, 


At Embden, before the Elbe“ 
before the Eyder, and before 
|Enchuſen, North and South — 


SE. and NW, 


9 


A 


og 


15 On ths: Coaſt of Flanders, „ 


1 
x * a 
| 5 
8 


oof 


nel NNE. and SSW. 


i HT the Coaſt of Galicia, N E and 


6 134 


Without Pountney, N E by 
N and SW by S. 
Without the Banks of Flan- 
ers, NE, and SW, ab 
At Flamborough and Bridling-| 
ton, EN E. and WSW. 94 
At the Forn, in Foy, at Fal. 
mouth, E by N and W by 8. 
Between Foy and Falmouth, 
in the Channel, and at Foul 
neſs, E by S and W by N. 
| Before the Coaſt of Frize- 
Alana, and the Fh, ESE and 


W N . ——_ 7Boſand without the Banks of Har- | 
Without the Fly, SE by | wich, SSE and NNW. toſzo 
and NW by W. ess At Harwich within, 8 by E“ 

At Prizeand Fair Iſle, NW| | and N by W wm. —s 
and SE oo I mY 
At the Frith, and at the Sout At Jurland Ilands N. and S. It ⁊ſoo 
Foreland, SSE. and NNW ioo On the Weſt Coaſt of Ire. | 
In Fair Iſle Roads, and at the land, NE and SW. 2 of lo 


North Foreland, S. by E. and 
N by W. 


In the Road of Gibralter, at 
Graveling, and before Cher- 
Burg, N. and 8s 


Before Goeree, at Guernſey, & 


at Graveſend, NNE and SSW, 
At Groin, at Geſeoign, and 


The Tide-Table. 


Before the Fen in the Chan- Hi MI Horn, and at EHunpton- Toy, Nfl. M 
01] 3gand 8 —— 12o0| 


06. 5 At Harlem. Havre de Grace, 


[ts 


pol At Kilkyn, ESE. and WN| 
W. 


0 * a * 
4 
* 


- 


Under Hoh Iſand, and at 
5. Horn, NNE. and 88. 

Befoſe Haeartleposl, NE and 
8 W. — ——_—_——— N r 
At Huntcliſf foot, NE by E.!“ 
and SW by 03145 
At Humber, E by N& WhyS[OS|t5s| 
Before Hamborgugh, at Hul 
at the Holms, and before Hum- 

er's Mouth, E. and W. 


—ů—ů — 


nd Homehead, S E. and N W. lo 
At St. Hellens, at Harwich, 


In all the Havens of th 
South Coaſt of Ireland, E by| | 
N, and W by — 


Kentiſb Knock, Nand 8 
At Kelliers, NE. and SW 
At King/ale, ENE & WSW[04/30 


07 30 


| Between Guern ty and Cf 
42 8 Eud N — 


Thwart of Guernſy in the 
Vs SE by Sand N. W 


po At Lisben, NE by N. and 


N 45 Thwart of Lendey, and be- 


At Kildive, ED and N W. ooo 
At 1 North and * oo 


W by 8 


— ———— 205 


Ad Landes, N E and 8 W. og oo 


fore Lyn, E by N. and W by 
At Lyn Half. Tide, at Lan- 
5 Eaſt and Weſt —. 


At n, E by 8 & W by N 


Jand-head, SS E. and NN W. 
M 


and SW by W. 


mouth and in 


NW by W. 


2 and "Vs 88 and N 


"he T e- Table. by 


At the Lizard by the Land,|H 
ESE and WNW. 
At Lambay, SE by E. and 
NW byN. 
At Leoftaff, and thwart of | it 


- without the Banks, SE by 8. 
and NW by N. 


In Lufef Road, & at Long 


Within the —_— at Malas, 1 
N by E. and 8 by W 
Before the Maes, NNE. and 
SSW. 
At the Maes, and before St. 
Maithew's Point, NE by E. 


— — 


In Meuſehole, at St. Mat 


thews, and within Mounts: bay, 


ENE and WW. 
In Mitford, at Moonlefs, at St. 
Males, E by N. and W by 8. 
Between Mouſeholg and Fal 
-— cent Haven, 
ESE. and WN 


-In St. Magnes Sound, anda at] 


Magnes Caſtle, 8 E by E. anc 


— 


At the Je of Man, SE & NW 
Before Margaze, S by E. and 
N by W. E 


At Newport Half-tide N & 8 


Before the River of Nantz, 


IM 


7e 


— ſo gi õ 


10130 


[og]45]N W by N. 


Botwiehn the Naz und War J. 


At Orfordneſs, SE by 8 anal 


At Orforduiſe, without the wy. 


00[45 


ih 


08015 


— 4004 5 At Rotterdam in Robin Hood 


NE and SW 


„ 


At Neiucaſtle, Eby N& Wbys 0501 5 At Rouen, and before Roche 
NE by E. and SW by W. 
In. eee & W by 


In the Sleeve between "i | 


Before St. Nicholas, E by S. 
and W by N. 
At the Needles, at the Iſu of 


— .._ eines 


Wight, SE by Eand NW by W 


All the Coat of Normandy, 


00 


06 40 
08 15 


10 30 


30 and W by N —— 


9100S E and NW 


Banks, and Between Oryord and 

Orwell Waves, SSE & NNW. It. 
At Orfordneſt, within the 
Sands, 8 by E. * N by. W. 


At Po * Hal f-Tide, | 
N and S. 
At the Pens, Porthus, and. r 
Poictu, NE. and SW. 03 
On the Coaſt of Portuga 
N by E and SW by W. 
In Plymouth, and before St. 
Paul's, E by N and W by 8. 
At St. Pauls in the Haven, 


05] 


35 


E and W — eee 2 


Before Podeſſemech, E by 8. 
— 06 
Thwart of Plymouth, ES E 
and WN W 
At the Race of Portland, 


— ——— 


——— 


At Ramkins, NNE and SSW[o1 
Bay, and from the Race to th 


Polt. bad, NE. and SW. log' 


| 


851 5 


4 


8 ; 
11015 At _— N and $— r2ſoof-. 


t2]00] At Roc be ſter, Nby E&S by W 
At the Weſt end of the Nore, 
N by E and 8 by W. 


% . 2% 


. * 4 * , In 
_ - 1 . : \ 
7 , - 4 — 
* \ g $ \ 
* = : 
* 
* " 
# . a , 
: 3 | : 
L ' 
, 


Spits, at Southampton, and a- _ 
: long the Stwin, N and 8 — 1210 


in Shetland, NE and 
At Scillß, the Sound, Scarborough 


. Upon the Coaſt of Spain, and 


& at Staples NE by E& SWbyWlog' 
At Seven Iſies, without the 


Haven, in the Broad Sound, 


EN E and WSW 
At the mouth of Severn between 
Scilhh & che Lizard, at the Spurn 
à⁊nd Stecſton, E by N and W by 80 5 


E bys and W by IN — 
= ESE and WNW 


— 


SV babergb, at 7 Clifts, SE & NW|og' 

= "At8horam,SEbyS&N WbyNlo9/45 

At Seyn-head, SSE & NNW 1030 
< 8 


; and 8 by W, -— 


wm River of Thames, and at Tin- 
Wi mouth, NNE. and SSW — t 


[ j before the Bay of 7. inmouth, 
iſh NE and 8W— 
At the Cs of the Texel, | ; 
WW ENE and WSW 0 
Texel, E. and W 
WW ESE and WNW 
3 97250 


Beten Urik, N and 8 — |r2\66 
At Uſe, NE. "and SW. — 300 


Without Feilh, in the Chan 


D VV. ©3 00 


45 


30 


15 


nel, and at Salomb, E and W 06 
At Sedmouth, and at the Start, 

- 00 

Off the Start in the Channel, 


3 07 


Within the Seyn, ad before 


Within Tervere, N by E. 
— 00 
Before Tervere, before the 


dre the Tees and Jinmouth, 


30 


OC 


In Torbay, and before the 
In the Road of the Terel, 


At 7 SE by S and N 


Between Ubant and thef * 
ll "5d NE by Eand SW LEY "i 


O0 


4.30 
s oOSW. 5 


2 7 30 
— 175 45 mouth, e 88. and NOW to 


OO 


{and N W. 


NNE and SMW 
ln the Zierich Nur, NE&SWo3| 
THE | 


a = 


"The „Tie- Table. 


In the Vaurd, at the By, 
within Uhent, ENE and WSW 
Without Upant, E and W 


06 


At IWinchelſza, N by E and 
At the IWilings, and from 

the Weſt end of the Fight, 

NNE and SSW — — for 
Before the Weilings, NE by 

N and SW by 8 


1 


In Wales E by N and W by Sſo 5 
At Wells, at Weymouth, and 


At Wermouth Key, E LAY 8. 
ind W by N — — 06 
At the Neſs, by i eringhen, 
at Winterton, ESE. and WNW 07 
Thwart of the Iſle of Wight, 
in the Channel, all within the| 
Iſle of Wight, between the Iſle 
of Wight and Beachy, by ihe|. 


At the Eaſt end of the Might, 
nd on Vi reringhen F lats, 8 E. 


JT 
Before Yarmouth, N NE Wy 
At Youghall, E ENE. and W. 


104 
At 25 7 98 8E by E and | 
In 8 Road, in Tar. | 


. M 
04130] * 


At Whitby, NE and SW.—[o3| 
In the Sea of Wales and Sr-| | 
| ſvern, ENE and WW — ſo4 
45 


at Waterford, Eaſt and Weftſo6|, 


ore, SE by E. and NW by Wies 


OO 


St. Vallery, 88E and NNW to 30 


45 


9 


r 


The Uſe of the Tide- Table. 37 _ 
FT H E 0 Table ſhews the Time of Full Sea at the ſeveral Places 
| therein contained, upon the Full and Change Days of the Moon, 
which for more ready Uſe is put in Alphabetical Order. 1 
Example. Admit the Time of Full Sea at W upon the Full and 
Change Days required. ; 
Look into the Table under the Letter (L) it is bund to flow at be 
North Eaſt and South Weſt; that is, when it is Full Sea at London, the 
Moon will be, as tis vulgarly ſaid, upon the « North Eaſt and South Weſt 
Points of the Compaſs, which as the Compaſs. ſhews, is 3 Hours. 
The Uſe of this, together with the Moon's Southing, to find the time of - 4 
Full Sea at any Time, at any of the ſaid Places ſhall be ſhewn below. —_— 
To find the Moon's Southing. | ' 8. 
To find the-Southing of the Moon; multiply the Moon's Age by 4, amd 8 
divide the Product by 5, and the Quotient is the Time of Southing in 
Hours, and the Remainder is ſo many 12 min. of an Hour. b 
Note, If the Moon's Age exceed 15, reject the ſaid 15, and take the 
Remainder, with which proceed inſtead of the Moon's Age, and it gives 
her Southing in the Morning. _ 
Example. Suppoſe the Time of the Moon's Southing be required on the * 6 
25th of November, 1746. The Moon's Age is found to be 23 Days, r. 
jecting 15, the Remainder is 8, which multiplied by 4 makes 32, which - 
divided by 5, gives the Quotient 6 Hours 23 OY which is the Time 5 
of the Moon's Southing, as was required. 


I ſhall here add a Table of the Moon's Southing to every Day of her age. 


The Ul of the 8 A RE r. 


The firſt and ſecond Column 1 the 
Moon's Age, the third the Southing. 


Examp 1. 6 


The Moon being 9 "Dope old, and ber 
Southing required. "2 
The firſt Column under the Title Moon's - 
Age ſtands 93 over againſt it in the laſt Co- 
lumn is 7 Hours 12 Minutes, the Time of mt 
the Southing required. 1 
Vote alſo, the ſame Southing ſerves for 4 = 
Days old, as ſerves for 9 1 he: E008: _ 


38 wee tte Tide-Table. 


11 
1 "00" 
: : I 


Full Sea, as follows. | 
© © Suppoſe the Moon be g Days old, the Time of Full Sea, in the 
- Downs is required. 


rejecting 12 Hours in the 


+ ” 27 * 


Thus having got the Moon's Southing, proceed to find the Thaw af 


By the foregoing Table it appears that a N.N. W. and S. S. E. Moon 


ü fall Sea, which as the faid Table hews, is 10 Hours 30 Minutes 3 
to which adding the Moon's Southing at 9 Days old, (viz. 7 Hours 


12 Minutes,) it makes — Hours 42 Minute, or 3 Hours 42 Minutes 
orning. i | e . 
But to be more exact uie the following Table and Directons. 


Moons 1 Time { Having found the Time of Full Sea, upon 
SL Age. lf MM the Full and Change Days, by the preceding 
1 —- 16] 0 — 43 Table for that Purpoſe, enter this Table with 
f 2 — 17/1 — 20| the Moon's Age; againſt which in the laſt Co- 
2 3 — 18] 1 — 52] Jumnare the Hours and Minutes to be added 
4 —— $9} 2 —— 3] bor the Time of Full Sea deſired. 
| 4 — 2014 2 — 52 5 Example. | 5 | 
3 6 —— 21] 3 — 26] Suppoſe as before the Moon being 9 Days 
— 7 — 22] 4 — 7 old, and the Time of Full Sea in the Down, + 
: 8 — 23] 4 — 55] is require. 8 
3 9 — 24] 5 — 5 A NNW. and SSE. Moon makes Full Sea 
* [ro — 25] 6 — 53 upon the Full and Change Days, which is 10 
5 11 —— 26] 7 — 59 hours 30 min. which being found, enter this 
> 12 — 27] — 4| Table with the Moon's Age g Days, againſt 
F 13 — 28110 —— 8 which ſtand 5 hours 5;omin. which, added to 10 
3 14 — 29 [ff —— 5 hours 3omin, makes t hours 20min or 4hours 
5 — 308190 — l 20 min. (rejecting 12 hours) in the Morning. 
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A New and Exact K AL E! 


> Southing of the Principal Fixed Stars at Mindigbt 5 
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25 The Golden Number, Epad and Moveable Feaſts, as alſo 


© of the Sun's Place and Declination to every Day of the 
Year, for the Firſt, Second, Third, and Leap- Tears, 
newly calculated and made to ſerve (without any ſen- 


1 5 ble Error) till the Tear 1760. Likewiſe the Sun's 


Rifng, whereby may be found the Time of the Setting, 
and Length of the Day and Nigbt; together with the 


4 


Epact, and 


11 #$ able of the Dominical Letters, Cycle of the Sun, Prime 
3 Moveable Feaſts, for 20 Tears to come. 
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Circumciſi 
Sun r. 8. o. 


Epiphany 


Sol in Aqua 
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IA Table of the Variation of the Suris Declination to every 1.5 
Degrees of Longitude from the Meridian of London. . 
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'} © Degrees of Longitude from the Meridian of London. | C 
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N every Page there is 11 Columns, the firſt ſhews the Day of de 


5 Month, the ſecond the Day of the Week, expreſſed by hs Letters 
A, B, C, Cc. the third the Southing of ſeveral Stars at Midnight, at 

which time the ſaid Stars are to be obſerved, thereby to find the Latitude z _ 

=P in the ſame Column is given the time of Sun-riſing (and by ſubtracting the © 


time of riſing from 12 Hours, gives the time of ſetting) the eight following 
| Columns ſhew the Sun's Place and Declination for the Firſt, Second, I hird, 
'F and Leap-year, according to their reſpective Titles. 1 
| For the more ready knowing of Leap-year, the following Table s 
| inſerted, where it is found by InfpeCtion, as s allo * the F * any = 
or Third Years after Leap-year, | Wo 


„C = # Second” Tins 13 Leap- 
e ' Year | Year | Year Year {| 


| 7745 | 2746 | 17947 | 1748. 
f.. + 1290-1 HSE 4 O68 
7 „„ 1754 | 1755 1756 
/ 1960.4 
1761 | 1762 | 1563 1764 
| 1765 | 1766 | 1767 | 1768. | 
| 1769. | 1770 | 1771 |. 1772 | 
L223. 19774 | 1228 1726 


The Uſe 765 the Kalendar. . * Hs 


. To find the Day of the Week, Month, or for any Time paſt, or 0 
come, by the Kalendar. 
Firſt, Find the Dominical Letter for the Vear, then proceed As nn Us 
15 Example 1. Suppoſe it were required to find what Day of the Month | 
| will be the third Vedneſday in March, 1746. 
Having found the Dominical Letter by the Directions in Page 22, or 
by the Table in Page 39, to be E, turn to the Month of March, and ac- 
count E for Sunday, A the Letter A is for O's and the Third $5 
Weaneſdoy is the 19th of March, which was required. | 
| Example 2. What Day of the Week will the ſecond of September de 
on in the Vear 1748. 
| _ This Year being Leap - year has two Dominical Late c and' B; the 
brit Letter, to, wit C, ſerving from the firſt of January to the end of Fibru- 
ar; the laſt Letter, to wit B, ſerves from thence to the Years end. 
_ Wherefore looking againſt the ſecond of September, there ſtands, G, os 
| which repreſents Friday, the Day of the "Week required, 19 
| Note, That the Gregorian or Foreign Account, being 11 Days deter 3 
2 ours; ſo that our firſt of January is their 12th ; our 12th their 23d ubrt 
|. "aqd their 30 of February; our 24th of ü is their 7th. of March 7 
But in Leap-year our 24th of February is their 6th br Mare; becauſe 
then 0 hath 25 A | ; Bay 5" 


” 
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8&4 The Explanation of the Kalendar, and Ie 
' 1 To find the Sun's Place and Declination by the Kalendar. 
Ioth of January 1745, being the firſt after Leap. year. | 50 
la the Monthly of January, in the firſt Column look the Day of the 


Sun's Place is in 1 deg. 41 min. of Aquarius : In the next Column under 
the ſaid Year ſtands 19.51, under the Title South, which ſhews the De- 
clination to be 19 deg. 51 min. Southerly; and this ſerves for the Year 
1745; on the faid roth of January, being the firſt after Leap- year. 
| Example 2. Suppoſe the Sun's Place and Declination to be required on 
the 10th of March, 1748, being Leap year. | VV 
In the Month of March, in the firſt Column find the Day of the 
Month, over againſt which, under Leap-year, ſtands 1. 1 6, which ſhews 
the Sun's Place to be in f deg. 16 min. in Aries; and in the next Column 
under Leap- year ſtands 00.29, which ſhews the Declination to be 29 min. 
Northerly, which was required. 7 Sn: | 
Although it is common to take the Declination as it is in the Kalendar, 
yet if the Difference of Longitude be conſiderable from London, it is re- 
giuſite the Declination ſhould be corrected, becauſe in the Kalendar it is 
calculated for the Meridian of London, for which End the Table of the 
Variation of the Sun's Declination to every 15 Degrees of Longitude from 
' the Meridian of London, immediately following the Kalendar, is added; 
_ the Uſe and Explanation whereof follows. 1 , 


tion for the Day following ; or contrarily this from that, that is, the 
lefler from the greater, and the Difference is the daily Variation. In the 
Head of the other Columns are Degrees of Longitude from London, either 
Eaſterly or Weſterly, and in thoſe Columns under the reſpective deg. of 
Longitude, are the Minutes of Declination, anſwerable to the daily 
Variation. As ſuppoſe the daily Variation was 10 min. and the Diffe- 
. rence of Longitude go deg. againſt 10 in the firſt Column, and under 
go deg. at the Head of the Table, lands 2 Minutes, which anſwer thereto, 
.and are to be uſed as follows. 5 e . 
The Uſe of the Table of the Variation of the Sun's Declination. 

The Rule, Firſt, if the Difference of Longitude be Weſterly, and the 
Declination increaſing, the Variation found in this Table muſt be added to 
the Declination found in the Kalendar; but if the Declination be decreafing, 

it muſt be ſubtracted therefrom. 5 | 


Secondly, If the Difference of Longitude be Eaſterly, and the Declina- 


1 tion increafing, the Variation. aforeſaid muſt be ſubtracked; but the Decli- 


nation decreaſing muſt be added. 5 8 
1 Example I. April the Igth, 1748, being at Sea, the Difference of 
Longitude from the Meridian of London, 90 degrees Weſterly, I find the 


| Fes ( ; * 1 2 N 
þ , . 1 


Example 1. Suppoſe the Sun's Place and Declination be required on the 


Month, over againſt which, under the firſt Year ſtands 1.41, that is, the 


JN the firſt Column is the daily Variation, which is found by ſubtrating 
the Declination of the given Day of the Month, from the Declina- 


Decli- 


by EY, 8 - 


O the Table of Variation and Declination, ' 8 | 
Declination in the Kalendar to be 14 deg. 58 min. North; and the 20th 
Day, the Declination is 15 deg. 16 min. therefore ſubtracting the leſſer 
Declination from the greater, the Remainder is 18 min. which is the 
daily increaſe. Then in the Table under go deg. and over againſt 18, 
ſtands 4 min. which (becauſe- the Difference of Longitude is Weſterly, 
and the Declination increaſing) muſt be added to 14 deg. 58 min, before 
found, which makes the true Declination 15 deg. 02 min. North. 

If the Difference of Longitude in this Caſe had been Eaſterly, the 4 mics 
found in the Table muſt have been ſubtracted. | | 
Vote, It is eaſily diſcerned, whether the Declination' increaſe or decreaſe, 
by obſerving whether the - Declination for the Day following be greater or 
leſſer ; for. if it be greater, then it increaſes ; but if leſs, then it decreaſes. 

| Example 2. January the 10th 1745, being at Sea, the Difference of 
Longitude. from London 120 deg. Weſterly, I find the Declination in the 
Kalendar to be 19 deg. 50 min. South, and the 1th Day it is 19 deg. 
36 min. therefore ſubtracting the leſſer from the greater the Difference is 
14 min. which is the daily decreaſe ; then in this Table under 120 deg. © 
and againſt 14 ſtands 5 min. (which becauſe the Difference of Longitude 
is Weſterly, and the Declination . decreaſi:.g) muſt be ſubtracted, Which 
makes the true Declination 19 deg. 45 min. South. If the Difference of 
Longitude had been Eaſterly, the 5 min. muſt have been added. 
De De of the Sun's Declinaticn to find the Latitude. 4 
The Declination of the Sun is the moſt uſeful at Sea, with the Comple- 
ment of the Sun's Meridian Altitude (commonly called the Zenith Di- 
' ſtance) taken with a Quadrant or Creſs- ſtaff, to find the Latitude of the 
Place; for which take the following Rules. 15 | 

Rule 1. If the Sun comes to the Meridian in the South, and the De- 
clination be North, then the Declination added to the Complement of the 
Meridian Altitude is the Latitude North, „ 

Example. Suppoſe being at Sea, the roth of April, 1748, the Declina- 
tion found by the Table is 12 deg, 04 min. North, the Sun comes to the 
Meridian in the South; the Complement of the Meridian Altitude by 


* 


Obſervation is 23 deg. 10 min. What is the Latitude? 


Complement of the Meridian Altitude is —— 23? 10 South 
Declination of the Sun is — —— 12 04 North 


The Latitude of the Place is. — 35 14 North 
Keule 2. If the Sun comes to the Meridian in the North and hath North 
Declination, then ſubtract the Complement of the Meridian Altitude from 
the Declination, the Remainder is the Latitude North. But if the Com- 

plement of the Altitude exceed the Declination, ſubtract the Declination 

- therefrom, ang the Remainder is the Latitude South © 
| Example 1. Suppoſe being at Sea, May 20, 1748, the Declination being 
22 deg, 01 min. North, the Sun comes to the Meridian in the North, and 
by oblerving with a Quadrant the Sun's Zenith Diſtance is 18 deg, 42 min. 
What is the Latitude of the Place ? 1 5 Sun 
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Sund Declination i — . 1 01m. Koh 
The Sun's Zenith Diſtance | — 18d. . 42m. North 
The Latitude is — n — 19m. North 
Example. 2. Suppoſe being at Sea, June oth, 1545, the Sun's Decli- 
nation by the Table is 23 deg. 29 min, North, the Complement of the 
Meridian Altitude, by Obſervation, is 33 deg. 10 min. the Sun comes to the 
Meridian in the North. 
Complement of the Sun's Meridian Altitude i is 33d. rom. North 
Sun's Declinaiion — — 234. 292m. North 
E. The Latitude is — — 9d. 41m: South 
E Rule 3. If the Sun comes to the Meridian in the North, and hath South 
|. Declination, the Declination added to the Complement of the Altitude 1s 
the Latitude South. 
Example 3. Suppoſe being at Sea, January 29th, 1748, the Sun comes 
to the Meridian in the Nortb, the Complement of the Meridian Altitude is 
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22 deg. 10 min. What is the Latitude? - 
Complement of the Sun's Meridian Altifude 1 1 22% 10' North 
Sun's Declination by the Table _— — 14 47 South 


The Latitude is 39 57 South 

Rule 4. If the Sun comes to the Meridian in the South, and hath South 
Declination, ſubtract the Complement of the Meridian Altitude from the 
Declination, the Remainder is the Latitude South. But if the Complement 
of the Meridian Altitude exceed the Declination, ſubtract the Declination | 
therefrom, the Remainder is the Latitude North. 

Example 1. Suppoſe being at Sea, January 1ſt, 1748, the Sun cometh to 
- the Meridian in the South: The Complement of the Altitude is 10 deg. 
| 30 min. What is the Latitude ? 

. Sun's Declination _ convrannnns — — 21 43 South 
Complement of Meridian Altitude —— Pp — 10 230 South 
Latitude of the Place — — 11 07 South 

Example 2. Suppoſe being at Sea, February 18, 1946, the Sun cometh 
to the Meridian in the South, the ee res of the Meridian Altitude | is 
_ 25 deg, 20 min. What is the Latitude ? 

_ Complement of the Sun's Meridian Altitude 
2 8 2 —V— — — 7 32 South 

: titu "4 — — 1 8 | 
4 3 5. 15 25 1 be i 2 2 Zenith (that is right 2 it 
Wl. $ either North or Sou ination, the Dec | 
WW either North or South. + : e a Latitude 
Rule 6. If the Sun has no Declination, the Complement of the Meridian 


Altitude is the Latitude, which is North or South accordi | 
40 the Nene or ou of the Sun. 3 9 238 — — 
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Right Aſcenſion 24 


bs 5 Jan. | Februar, Mareb April May 
Oe Right] © Right | O Right] © Right Righ 
E | Aeg. Jes. 15 Abe | 5 48 8 
| h. m. h. m. h. m. hm * m. | 
119 3621 4423 30] 1 23] 3 16| 
219 40|21 48123 34] 1 26 3 20 
/ 3119 45/21 $2123 37] 1 30 3 24 
419 4921 5623 4I[ 1 34| 3 28 
512 83.22 923 45] 1 383 32 
6/19 58022 423 488 © 41| 3 36 
720 222 723 3521 45 3 40 
8/20. 6/22 11023 55] 1 49 3 44 
9.20 1022 1523 59% 1 52 3 48 
10/20 15122 190 3] 1 56 3 52 
1120 1922 230 62 0 3 56 
4440 232 / o 10} 2 4 4 0 
13a 2722 3000 14] 2 7 4 4 
1430 3122 34} © 19] 2 11 4 $7: 
1J 15020 3622 38] © 21] 2 15 4 12 20 
|. [16/20 4oſ22 421 24] 2 19] 4 16 6 42 
[17/20 4422 45] © 28| 2 22 4 20| 6 28 
1J18 20 4822 49 © 32| 2 264 = 6 32 
19% %% $3] © 35 2 3014 2 6 36| 
20/20 $6122 57] © 39| 2 34| 4 32 6 qo] 
2121 oſ23 %% 0 43] 2 38 4 36 4 
22 21 423 4] © 46] 2 41| 4 40 6 49 
23 % - $123 8/0 „ 2 45] 4 44 6 53 
2421 12123 12] 0 .54| 2 49 4 49 6 5 
2324610 57]. 2 53/4 [2a 
126 21 2023 101.4 1 2:71 4 73-73 
27/21 243 2 1 43 i] 5 1] 7 of. 
28 21 28023 26| 1  $| 3 8 3 „ 
29%½ 32] f 123 8 5 / 7 % 
3021 36 1 15 3 12 3 137 224 
3121 40 En 
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 Aldebaran, or Bull's Eye 
. Bright Foot of Orion, Regel 


Orion's Right Shoulder ——— o—_ 


_ Caftor, or Northermaſt T: win 
Procyon, or the Little Dag 


The Lower of the Pointers 


La but one in the Great Bear's T wy 
Laſs ia the Great Bear's Tail 
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Names of the Stars. 


P LF Fa- 

Girdle of Andromeda 
Bright Star Aries = — — 
Meda ſa s Head, Algeb — — 
Bright Side of Per ſeus — — 


Capella, or tbe Goat — 
Middle Star in Orion's Belt 
Auriga's Right Sboulder 
Bright Foot of Gimini 1! — 
Syrius, or the Great Dog 


— > ———— 
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Pollux, or Sout bermaſt Twin | 
Hydra's Hearta —5 
Lyons Heart, or Regulus 


The Upper of the Pointers 
Lyon's Tail, Dench ——— rae 


Upper 0 of the two laſt in the Tqnare * 


of the Great Bear 
Laſt but two inthe Great Bear's Tail 
Virgin's Spike 
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Arcturus — | — 
South Ballance wn——— — . 
Foremoſt Guard —— 


Brigbteſ of the COrOWn —_ — 
Brighteft in the Serpent” 
Antares, the Scorpion's Heart — 
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SO or 8 8 Head 
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1. 4 2 9 
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3 4&8 $8 
4 20 | 15 55 
4 50 | 45 41 
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5 22 1 
5 40 7 19 
5 4 | 44 53 
0 19 | 16 38 
6 33 | 16 21 
7 37. 133 37 
7 25 5 54 
7 1 88 . 30 
„„ 
9 34 | 13 17 
10 45 | 57 30 
10 40 | 03 13 
I 35 6 6 
3 2 [68.85 
12 40 57 28 
13 11 | 9 44 
13 11 56 22 
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14 3 20 39 
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15 23 | 27 38 
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Evo G 2 17 able 1 the Fixed Wars 5 


Lyra, or the Harp . 38 33 N 
Swan Bil! k(yꝛ) )ꝓq.ö % % $0 M0 
Poͤulture, or Eagle's Heart — 2 19 37 8 10 N 
Swan's Tail — — — | 2 |. 2 3 | 44. 19 N 
Mouth of Pegaſus » — — — 321 278 39 N 
Fomel baut kꝛyↄꝑqͥ— 11:28 03 | -21-43.8 - 
Marc bab, or Pegaſus Wing —— | 2 | 22 51 | 13 44 N 
Feber, or Pegaſus's Leg 2 | 22 50 | 26 36 N 
Cepheus Knee — me. 12 f 5. MF- : 
Andromeda's Head | ; | 23 4 27 34 N 
End of Pegaſus's Wing, Algenib fr "p 0g. 


The Explanation and Ufe of the TA BLE of the Sun's Right : 
Aſcenſion, and of the Table of the Star's Right Aſcenſion 


and Declination. 


| JN the Table of the Sun's Right Aſcenſion, the firſt . contains the 
fir ſt fix Months of the Year ; the next Page the other fix Months; at 


| the Head of the Table are the Months; in the firſt Column towards the 


Left-hand are the Days of the Month, and in the oppoſite Column is the 
Right Aſcenſion in Hours and Minutes. 


In the Table of the Fixed Stars, there are fone Columns ; in the Gr | 


towards the Left-hand, are the Names of the Stars; in the ſecond, the Star's 
Magnitude ; in the third, the Right Aſcenſion in Hours and Minutes ; ; in the 
fourth, their Declination in Degrees and Minutes, North or South. 
Firſt, To find the Tims of the Star's coming upon the Meridian. * 
The Rule, Look the Right Aſcenſion of the Sun and Star, and ſubtract 


the Right Aſcenſion of the Sun from the Right Aſcenſion of the Star, but 


if the Star's Right Aſcenſion be leis than the Sun's, add thereto 24 Hours, 


and then ſubtract; the Remainder after Subtraction, is the Time of the 


Star's coming upon the Meridian from Noon; but if the Remainder ex- 
ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Remainder Py 
the Time from Midnight. 


Example 1. Suppoſe the Time that Fomelhaut comes upon the Meridian. 


| on the 10th of Odlober is required, 


I find in the Table that Star's Right Aſcenſion to be 22 Hours 42 min. 
and the Sun's to be 13 Hours 44 min. which ſubtracted from the Star's Right 
Aſcenſion, leaves 8 Hours 58 min. the Time of the Star's coming upon 
the Meridian, Afternoon. 


Example 2. Suppoſe the Time that the Bull's 93s comes upon the Me- 


zidian on the 15th of Oober was required. 


I find the Star's Right Aſcenſion to be 4 Hours 20 min. the Sun's 14 Hours 


88 Now becauſe we Sun's Right Aſcenian is more than the Star's, add 
to- 


" "te fo te Tae. 0 
to the Star's Right Aſcenſion 24 Hours, which makes 28 Hours 20 min. 


from which ſubtracting the Sun's Right Aſcenſion 14 Hours 3 min. there 
remains 14 Hours 17 min. from which ſubtracting 12 Hours, there remains 


2 Hours 17 min. which is the Time of the Star's Southing after Midnight, : | 


as was required, | 1 
Secondly, The Time being given, to find what Star will come to the Me- 
ridian about the ſame Time ? nf. 
The Rule. To the Sun's Right Aſcenſion add the Time from Noon, at 
which the Star's coming to the Meridian is defired ; the Sum is the Right 
Aſcenſion of the Star that will come to the Meridian at that Time ; with 
which enter the Table of the Star's Right Aſcenſion and Declination, where 


look what Star's Right Aſcenſion agrees with the Right Aſcenſion before 


found, or neareſt thereto, and that is the Star ſought for. © 

Example. Suppoſe March the 27th, I deſire to know what Star will come 
upon the Meridian about 8 at Night. Eo Ws. | 

The Sun's Right Aſcenſion is 1 Hour 4 Minutes; the Time from Noon 
is 8 Hours, which added to the Sun's Right Aſcenfion, makes 9 Hours 
4 Minutes: The neareſt in the Table is Hydra's- Heart, whoſe Right Aſcen- 
fion is 9 Hours 14 Minutes, and therefore Souths at 8 Hours 8 Minutes, 
and ſo in others. „ „„ 0 


Directions for Obſervations of the Stars, to find the Latitude of the Place. 
Having before ſhewn how to find the Time of the Star's coming to the 
Meridian, I ſhall now ſhew by the Star's Altitude how to find the Latitude. 
Note, In North Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of the Latitude may be obſerved under the Pole. And the 
ſame may be performed by the Southern Stars in South Latitude. 


Directions for finding the Latitude, by the Meridian Altitude of the 
_ Nied Stars, © : *, 
Rule 1. If the Star comes to the Meridian in the South and hath North 
' Declination, the Complement of the Altitude (by Obſervation) added to 
the Declination of the Star, found in the Table of the Star's Right Aſcen- 
ſion and Declination, gives the Latitude North. : e 
Exvmple. On the 10th of 22 being at Sea, I find by the foregoing 
Directions, that the Lion's Heart comes to the Meridian in the South at 
1 Hour 39 min. after Midnight, the Meridian Altitude by Obſervation was 
63 Degrees; which ſubtracted from 9o Degrees there Remains 27 Degrees 
the Complement of the Altitude; to which adding 13 Degrees 17 Minutes 
the Declination of the Star North, gives 40 Degrees 17 Minutes the Latiy 
tude of the Place Notth, which was required. | BD 
Nule 2. If a Star comes to the Meridian in the South, and hath South De- 
clination, ſubtract the Declination from the Complement of the Altitude, and 
the Remainder. is the Latitude North. But if the Declination _ 
R | 1585 8 
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ba ©  Olfervattons by the Stars, 


the Complement of the Altitude, ſubtract the Complement of che Altitude 


| therefrom, and the Remainder is the Latitude South. 


Example 1. Suppoſe on the 10th of Zuly, being at Sea, the Star Fomet- 
haut cometh to the Meridian in the South, at 2 Hours 40 min, after Midnight, 


the Merid. Alt. 35 deg. 50 min. the Comp. whereof is 54 deg. 10 min. the 
Star's Declination is 31 deg, 03 min. South, which ſubtracted from the 


Comp'ement of the Alt. leaves 23 deg. 7 min, which is the Latitude North. 
Example 2. Suppoſe on the 20th of June, being at Sea, the Scorpzon's 

Heart comes to the Meridian in the South at ꝙ Hours 33 min. at Night, the 

Complement of the Altitude is 5 deg. 27 min. the Declination 25 Degrees 


47 Minutes South, from which fubtracting the Complement of the Altitude, 


mere Remains 20 deg. 20 min. which is the Latitude South. 

Rule z. If a Star comes to the Meridian in the North, above the Pole, 
and hath North Declination, ſubtraRting the Declination from the Comple- 
ment of the Altitude, the Remainder is the Latitude South. But if the De- 
clinaticn exceeds the Complement of the Altitude, ſubtract the Complement 


of the Altitude therefrom, the Remainder is the Latitude North, 


Example 1. On the 11th of June the brighte/t in the Harp comes to the 
Meridian in the North at 25 minutes after Midnight, the Com plement of 


the Altitude is 79 degrees, from which ſubtracting the Declination, which 


is 38 deg. 33 min. North, there remains 40 degrees 27 minutes, which is 


the Latitude South. | 


Example 2. On the 11th of September Andromeda's Head comes to the 


Meridian in the North at 11 Hours 57 Minutes at Night, the Complement of 


the Altitude is 7 deg. 10 min. which ſubtracted from the Declination 27 deg, 
34 min. gives 20 deg. 24 min. which is the Latitude North. 5 
Rule 4. If a Star comes to the Meridian in the North, and hath South 


% 


Declination, the Complement of the Altitude added ro the Declination gives 


85 the Latitude South. | 


Example. On the 12th of December, (Jyrius or the Great Dog's Mouth ) 
comes to the Meridian in the North at 26 minutes aftet Midnight, the Com- 


plement of the Altitude is 30 deg. to which adding 16 deg. 21 min, the 
Declinatlon South, gives 46 deg. 21 min. the Latitude South. 


Rule 5. If a Star comes to the Meridian, under the Pole, then add the 


Complement of the Declination to the Meridian Altitude, the Sum is the 
| Latitude either North or South, according to the Star's Declination. 

Example. On the 10th: of March, the Pole Star comes to the Meridian h 

under the Pole at 30 min. after Midnight, the Meridian Altitude 44 deg. 


30 min, the Complement of the Declination 2 deg. 9 min. which added 


together gives 46 deg. 39 min. which is the Latitude North. 


Rule 6. If the Star be in the Zenith, the Declination is the Latitude, 


either North or South, according to the Declination of the Star. 


- 


- Rule '5 If the Star have no Declination, the Complement of the Mert- 


dian Altitude is the Latitude of the Place either North or South, according 
nas the Star is either to the Northward or Southward, | T7 he 
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is done in the manner following, | 
Put the Horizon Vane upon the End of the Quadrant at A, the Shade 
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„ -'ehe Deſcription and Uſe of the gez Quadrant. 


Vane, which in obſerving, reſpects the Horizon, as at A. The Shade 
Vane, ſo called becauſe of its giving the Shadow upon the Horizon Vane 
in Time of Obſervation, as at B. Laſtly, the Sight Vane, which in Time of 
Obſervation is placed at the Eye, through which the Shadow and Horizon 
are ſeen, as at C. The lefler of the Arches mark'd with de, is called 
the Sixty Arch, becauſe it contains 60 (or more commonly of late 65) 
Degrees. In Time of Obſervation, the Shade Vane is placed upon this 
Arch always to an even Degree; it is numbred from the upper-end at e, 
downward to 4, with 5, 10, 15, 20, &c. The bigger Arch marked with 
g F. is called the Thirty-Arch, becauſe it contains 30 (or rather 25) Degrees 


1: is divided into Degrees and Minutes, 


The Uſe of this Inſtrument is to take the Sun's Meridian Altitude, which 


Vane ppon the Sixty (or leſſer Arch) to a Number of Degrees leſs than the 
Complement of the Altitude by 15 or 20d. and the Sight Vane upon the 
Thirty Arch. The Vanes being thus fixed upon the Quadrant, your Back 


being turned towards the Sun, and the Sight Vane placed to the Eye, look 


thro? the ſaid Sight Vane, and cauſe the Shadow of the upper Edge of the 


Shade Vane to fall upon the upper Part of the Slit in the Horizon Vane, 
Where uſually (for Perſpicuity Sake) there is drawn a black Line; and if 


at the ſame Time the Horizon appear thro? the ſaid Slit in the Horizon 


Vane, that is the Sun's preſent Altitude; but if the Sea appear inſtead of the 


Horizon, then ſlide the Sight Vane lower towards F; if the Sky appear in- 
ſtead of the Horizon, then ſlide the Sight Vane a little higher, until the 


Horizon appear through the Horizon Vane, But to obtain the Meridian 
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64 TheUpſe of the Quadrant, Fore-ſtaff, and Nocturnal. 
Alltitude, (which is the greateſt Altitude the Sun will have that Day, and is 
the Thing uſed to find the Latitude,) continue obſerving, and as the Sun 
5 riſes, the Sea will appear through the Horizon Vane; then muſt the Sight 

Vane be removed lower. And thus continue obſerving, as often as may 

be convenient till the Sun be at the higheſt, which is the Meridian Alti- 

tude. When the Sun begins to fall, the Sky will appear inſtead of the 

Horizon, and then it's Time to give over obſerving for that Day. Ha- 

ving thus done, add the Degrees upon the Sixty Arch to the Degrees and 

Minutes upon the Thirty Arch: And the Sum is the Complement of the 

's Meridian Altitude; the Uſe of which for finding the Latitude, is ſufficiently 
|,  Hthewedin the preceding Rules. | 


8 | The Deſcription and Uſe of the Croſs-ſtaff, or Fore-ftaff, = | 
= 'T HIS Inſtrument confiſts of a Staff and four Croſſes, the firſt and ſhotteſt 
1 is called the Ten Croſs, and it belongs to that Side of the ſtaff which 
is Numbred from about 3 Degrees to 10 Degrees. Sometimes the Thirty 
1 Cros, and the reſt of the Croſſes are ſo made, as that the Breadth thereof | 
= ſerves inſtead of this Ten Croſs. 55 | 


I)he ſecond Croſs is called the Thirty Croſs, and belongs to that Side of 
. - the Staff which is numbred from about 10 Degrees to 30. | 

1 Ihe Third Croſs is called the Sixty Croſs, and belongs to that Side of the 
 *'  , Staff which is numbred from about 20 to bo Degrees. Pe, | 


I be Fourth and laſt Croſs is called the Ninety Croſs, and belongs to that 
1 Side of the Staff, which is numbred from about 30 to go Degrees. 
"i I) his Staff is likewiſe numbred with the Complement to go Degrees, (vix.) 
= at ro ſtands 80, at 20 ſtands 70, at 30 ſtands 603 and ſo of the reſt. 
= The Uſe of this Inſtrument is to take the Meridian Altitude of the Sun or 

Stars, which is done as followeth, 8 „ 
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8 The Deſcription of the Nocturnal. ks Ve 


| Firſt, Conſider how great the Sun's Meridian- Altitude will be that 


10 and 30, the Thirty Croſs; if between 30 and 60, the Sixty Crols; . 
if between 60 and go, tne Ninety Croß, which is ſeldom uſed. MY. 
Having put on the Croſs, place the flat end of the Staff at A, to the out- 
fide of the Eye, as near as may be, without hindring the Sight: Thus the 
Face being towards the Sun or Star hold the Croſs upright z: then look ar 
the upper End of the Croſs at C for the Sun or Star, and at the lower 
End at B for the Horizon, and if the Sea appears inſtead of the Horizon, 
remove the Croſs a little farther from the Eye; but if the Sky appears in- 
ſtead of the Horizon, remove the Croſs a little nearer to the Eye, until 
the Sun or Star appears at the upper End, and the Horizon at the lower 
End ; which when they do, then upon the Side of the Staff belonging to the 


Croſs uſed in OMſervation, will be found the deg. and min, of Altitude 


of the Sun or Star. But the greateſt Altitude being that which is required, 
Obſervation mult be continued as frequently as Judgment ſhall direct, until 
the Sun or Star be at the higheſt ; and as the Sun or Star riſes, the Sky 
will appear inſtead of the Horizon; but when the Sun or Star is paſt the 


Meridian, and begins to fall, the Sea will appear inſtead of the Hori- 


zon, and then is the Obſervation finiſhed ; and upon the ſidè of the Staff 
proper to the Croſs ;uſed, are found the deg. and- min, of the Sun's 
Meridian Altitude; which butter from go deg; gives the Complement 
of the Altitude ;. or it may be\ taken. off the Staff at once (the Staff 
being numbred with the Complement as is ſhewed before) with which 
to proceed in finding the Latitude of the Place, obſerve the Rules and 
Directions foregoing: # | B e 


The Deſcription and Uſe of the Nocturnal. 
* 


] T confiſts of three Parts, the, firſt and unmoveable Part, on which is 


the Handle, by which to hold it in zime of Obſervation; upon the fore- 
fide of which, in th outexmoſt Circle are the Days of the Month, and 
upon the innermoſ{fare ſet off PER paipurs,\and be Bick-hoe are 
the 32 Points of che Compass. 2 | 4 h 755 

There are tw ſoꝶs of Nourngls, Me one de for the Great Bear, the 
other for the Little Bear. » Phoſe' that are made for the Great Bear have 
February at the Top, but thoſe that are Kade for the Little Bear have April, 


but now they are commonly madg. for both Bears, having two Indices. 

The ſecond, or middle Part contains WW õ Circles, and the aforeſaid 
Indices, one marked G, for 8 and the other marked L, for 
” A ; 5 " 3 L | ; 
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Day; and accordingly uſe the Croſs moſt ſutiable (vig. ) if the Meridian : 
Altitude be judged to be under 10 deg. uſe the Tenth Croſs ; if between 


1 0 


1 - 


66 The Defeription of the Nocturnal. fe 
mme Little Bear. The outermoſt Circle is divide into 29 Days and an 


balf, being the Moon's Age; the innermoſt into 24 Hours; the Index 
telonging to the Bear you intend to oblerve by, is to ſet to the Day of 1 


the Month at pleaſure. 


that reſpects the Center) mu 
$ Time of Obſervation. 
” _ _ © © To find the Hour 


the Guards are. 


The third and uppermoſt 
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Part is a long Index ; the Ede of which 
ſt be turned to the Guards or Pointers, in 
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The Figure of the No&u mal. 
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. TheUſe of the Nocturnal. 67 YN 
To do this, Firſt, ſet the Index of the middle Part to the Day of the - Þ 
Month, then hold the Inſtrument upright, which may de difcerned by the 
Tip on the Top of the NoFurnal, then look. through the Hole in the Mid- 
dle of the Nocturnal, for the North Star; which having found, turn the _ 
| Edge of the long Index to the Guards or Pointers, according as you ob- 
ſere by the Little or Great Bear, then ſhall the Edge of the Index (upon 
the innermoſt Circle of the middle Part) give the Hour of the Night. | 
Alſo in Nocturnal made for both Bears, you have on the Back-fide two 
Circles mark'd at the Bottom, the outermoſt with L, and the innermoſt. 
with G; and numbred round with Degrees and Minutes, for finding how 
much the Pole Star is above or below the true Pole; to find which, having 
fitted the Nocturnal as before directed, obſerve what Figures on the Back. 
fide fall under the Edge of the leng Index, in the Circle belonging to the 
Bear by which you obſerve, and that is the Deg. and Min, that the Star is 
| above or under the Pole, as is diſtinguiſh'd, by the Words Abo. and Und. 
| Example. To obſerve by the Great Bear, Sept. 6. I ſet the Index marked 
G, to Sep. 6, and looking through the Hole to the Pole, I turn the long 
Index till it lie juſt over the two Pointers, as you ſee in the Figure of the |} 
Nocturnal, and find on the innermoſt Circle of the middle Part of the 
Nocturnal, that it is Two a Clock in the Morning; and on the Back-fide ' 
in the Circle marked G, I find the Pole Star is 2 deg. 26 min. above the 
Pole, &c. tis found alſo by the following Table. N 9 
| To find the Moon's Southing, and Time of Full Sea by the Nocturnal. 
T O do this, it is but looking upon the middle Piece of the Nocturnal, 
and in the outermoſt Cirele find the Moon's Age; and oppoſite to it 
in the innermoſt Circle of the ſame Piece ſtands the Southipg. Mo! 
Eu. Suppoſe the Moon 25 Days old, and the Time of her Southing required, 
| for 25 the Moon's Age in the outermoſt Circle, oppokte to which _ 
in the innermoſt Circle ftands 8, which is the Moon's Southing at 25 


Days old required. = 5 i 
Neo, That always between the Change and the Full, the Moon comes 
to South in the Afternoon, but after the Full in the Morning- | _ 
Thus having found the: Moon's Southing, add thereto the Time of Flow- 
ing upon the Full and Change Days at any Place, and that gives the Time | 
of Full Sea when required. But this has been ſufficiently ſne wd in another 
Place, and therefore nerds no Example. FE 


' The Uſe of abe following Table of the Declination of the North Star. 

T H E Uſe of the Table is this: Having taken the Alt. of the Pole Star, 
then oblerve with the Nehurnai upon what Point ot the Compais t 
Guards are; oppoſite to which in this Table ſtands the Declination (ſ@ 
called) which if the Star de below the Pole, is to de added to the Altitude, 

but if the Star be above the Pole, to be ſubtrated therefrom, to find the 
„ Latitude of the Place, 5 3 F 
But the more exact Way to find the Latitude, is by tfoſe othier Direction, 

for the Stars before given. e e 
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A Table of th? Lane acid Lociidds of the principal Har | 
3 bours, Headlands, and, Iſlands in the World; Corrected by 
the lateſt and beſt Obſervations accounting the Longitude 
from the Meridian of the LIZARD. „„ 
Note, When the Latitude ad Longitude of an | Wand is given, the + 
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+26 A Tabh of Latitude and Longitude. LY 
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Fernandepo —— ſoz 35.N[17 9 E. 11 22 12 
0 8 — oi 25 NIi6 14 E. ands in the Eaſt. Indies. 
St. Thomas 1 oo oo 115 12 EMadag aſcar ? S end 26 W bre 252 
|Annabena — — lot 42 914 02 02 Boe 24:5 He = 12 2 At | 
The Coaſt on the Main Continent * en . 13 10 [50 59 | 
| in the Eaſt Indies. ge pls, % 15145 55 
(Eetagulic- —ß65 3. 4 F. Juan de Nova — „ 
: Cape Bon Eſperanceſʒ 4 40 Mauritius : 3 
[Cape Corientes— 3 49 Digo Royes —— 
NMoſambique —— 44 Romeras de Caſtela- 
River de Fugos hens 6 29 Amſterdam * e 
Cap S Baſſos hn J Þ 04 Ee. Brandon — — 8 Sh » 
in Guardafoy —- it 50 57 44 > Digo'Gratioſa — | 5 44 
Cape Roſulgat— : 2) K 5 belle T. Obs hee as 
Cape Muca — 4z6 568162 24.3: Baſſos de . 53. „ ! 
—— —— 130 pos ur f 19 ea ne. 
urrat ] — 1 0 8 3 An 
c — — 5 225 79. $1, |Maldivia 3 f. S 19. 
Calecute—— 11 bs 8 
Cochin — —. 9. . wo Me ct Oe 
hope ee — 97 14 e J. 
_ Je ort St. orge 13 4 Ann ba 
| 3 0 06 07 F185 bo. 
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| A Table of Latitude and Longitude. 77 
e Eb ig EE SALONS ea Bl 2 
R i [Latin 1 
Places - pins N. or 8 fg. or W. Places Names. Nr Wan |. 
FR DMD | D. N D N 1 
| : Bay Bonaventuro —|o3 28 Nl; A 
Las de Aniber — foo 00 2 57 44 Ilan Gallopega 4 oo 84 50 
Andaman 113 0041 96 39 [Cape del Ajuga ſo6 38 83 36 2 
[Nicobor . 07 O52. 98 09 [Lima =———|:2 30 968 16% | 
Sumatra NW. End o5 28 8 98 59 |Arics ———.|\ 1:56 56t 1 
Verkins Iſland — oa 22 8 99 21 [La Seren 24 40 01 18 9 
Naſſau Iſland— oa 44 103 46, |I. Juan Fernando— z; 3 20 K 81 34% f 
Bencola — - o3 50 ros 27 [Baldivia —— — 32 355176 068 
Sumatra SE. End- o5 42 109 18 [Port Steven —— 46 50 8107 22” 
Engato —— — ſo5 40, [106 o7 Cape Victory — 52 15 78 os 
iow = —— 0g 20 0 [107 < Cape Horn ——— 57 58 4 41 | 
[Princes Ifland o 3051109 16 Phe oe of Brerile Son Amaia | n 
Bs bs wm 110 eg of Brazile in South America, 
Batavia . 56 15K 110 55 — Cape Hem to Cape 3 9 
Java Eaſt End o8 35 8109 32= Magellan E. entran. 1 58 [o 16 | © 4 
{Straits of Sundy — [05 526111 51 Diver Julian — - 48 40 169. 18] 
Banca South End —o3 25 118 098 N NN 6 r 
Borneo South Point ſo4 14 737 5108. . Camarones 5 50 5 FE] 1 
Bandy Iles of os [131 51 Buenos Aires R. Plataz4 35 52 0 
South endos oo 122 41 [River Grand ——|3 55 46 26 
Celeves 3 N. end — 61 40 126 44 (St. Katherines 28 oo 942 36% 
MindanoWeſt pointſo6 30 123 49 [Cape Frio——— |23 10837 42 F 
Borneo North Points? 10 uy 59 * Sanfto —— A 2 A 4008 
Ir :, CS, point. 12 30 2126 O04 ft. | 22 8.3 50 
. FW poinii9 307 [113 20 St. Franciſco 10 556134 328 
Anain 7 1 16 20 linda or : 
point 19 35 (1110 39 07 48 29 0 
7 ormoſs } S point 22 90 3. 124 44 Pernambuch 8 rk 
| 27 N. point 25 32 2 [125 39 Cape St, Auguſtine ſos og zo 24 
Piſcadore Iſles — [23 309 122 49 Cape Roque ——|o5 oo 30 38 
; Japan 4 8. E. point 39 50 140 29 Trinidada 22 EA 
8. W. point 39 19 132 00 [I be Coaſt of eee 
WM ; E n in the Weſt- Indies. 
che Coalt of America inthe South Sea, N. Amazones Entf. o 00 43 40 
x from California to Cape Horn. North Cape o . o5 His 419 
Cape dt. Sebaffian—J42 33 21424 4i:=|Suranam ' —- —— o O0 361 414 
ape St. Lucia [23 25 $1106 42 . Oronoque 08 157153. 51 mr 
Cape Corientes 7 40 5105 16 NC. Coquibaca —|12 50 C5 26 8 
A — 1 Ye 142 |Carthagemr——|10 398.10 2-8, 
Aquatulco | 15 27 8.| 95 499%. Scots Settlement —o8 30 873 318 
— — 4 258] 99 46 8 Nicarague Entranceſii 159/79 51® 
ahama . ——- jos 56 8177 o8 a [Cape Catocha —— [21 12 63 414 
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| 3 Latitude Longit. | | 
Places! Names. North. W S: | Places Names | 


w_ 


edt. 


19 20N|93 51W|Bahama Iſland —— 
19 15; Nüoß; 11WſAbaccosS. Point 
20 06 NI» oo Harbour Iſland —— 
30 20N|84 16W[Androſs N. Point - 
24 48N|:6 4iW]|Providence ——— 


C 
B 
| lorid: : C 
| - | © The Caribbee Iflands, 5 AIG I 
1 275 7 28 an 
1 r 15 [# 57 [Watling Ifland — 5 
oe 34 Rum Ke Q 
| | 12 7 55 16 e 8 5 
Wl. 12 58 53 40 
. St. Vincent —— 3 12 4 08 r . N. gaz 1G 
# | | St. Lucia 13 52 154 03 At wm Key | 5 C 
of Martinico ——|14 44 [55 20 ee , 1 
1 Dominico ——- [15 35 |53 13 Ats, r Keys C 
10 Marigallante 1 53 Þ3 © Prench Keys ot 
1 uardalupa -— 16 30 [54 og + pn Hangs | B. 
| Monſerat — —|16 492154 21 Slee Pp. C: 
Antegoa t o 854 07S 3 5 G 
* 17 965]55 94F\Cinkeols Bank 5 
St, Chriſtophers — [17 2265 21 BE e =-.+ X Q 
13232 r =} Tarks land 5 21 | 
„ 5 Abrollo N. point — z 2 17 
25 [Platewrack 0 03 | 
qt | 5 
08 | | bat * 
E 8 Log IEEE v HOW 8 
Bie que — - 18 o 58 oi [The of Carolina, Virginia, Mary. 
Porto Rico St. Johnsſis 33 59 06 land, Penſylvania, New- * 2 85 
St. Domingo Hiſpan is 15 [63 36 | New-foundland. 8 
P. Royal Jamaica 17 4 1 23 „ „ 0 
Eaſt End of Cuba—j20 20 [68 51 [op To oy 11 
1 E 30. Js 16 on Aſhly River $Þ* © 73 36 T. 
Jay 1 22 35 3 26 Care Hatteras —— 35 10 49 19M fc. 
pe St. ntonia —'21 50 81 18 Cape Henry — z) oo 869 16 Pu 
7 ef 3 Bahama Iſlands, ape Charles 37 14 5169 01:1 |Ca 
1 196" 30 056” 10 22 r 1. 
IN. Point —— | Long Iſland 49 O58|65 266 Sh 
Bahama Bank 8 26 22Nj3 o New Tork 40 2 806 1460 Ne 
8385 Re 
Ca 


A Table of Latitude and Longitude.  ._ 5 _ 


2 f 4 FORTY Longit 
15 | a | Lon It. | Latitude | 1 
5 Places Names ! Laude Wen 5 Places Names. | North E. or "I 
3 | 1 ID. M. D. M | fs [DM | D.M | 
d — 42 10 462 zi The Coaſt of Iceland, Greenland, Nova | 
| . IS 2 25 (65 5 FA Zembla, and the Northern Illes. | 
Cape Sable 143 45 8 11 e HOPL REFS } 
ö Land Sable — + 1 53 51 [Sound Ro al — [66 22 09 : 39 * 
; Cape Britain —— [46 20 |53 06 Bargazer Point —|66 30 fis 26 <| 
; Quebeck ——— f/ e 36 [Whales Back- — 65 27 5 19 8 
5 Bay ot Breſt ——— z 105149 46 <|MerchantsForeland|63z 20 fi 1% . 
* Bell Iſland — 52 05 2.148 56 U KHalliford 64 30 29 25 8 
{a Cape St. ſohn -— 50 -09 25 21 UEair Foreland- — 65 10 31 39x | 
8 Cape Bonaviſta —. 49 112146 49 Crime Iſland — 66 51 [22 597 | 
105 Trinity Bay —— 48 27 2149 4159 |Weftmania Iſles — 63 51 [23 24 | 
52 Conception Bay —47 538148 56 Z1Ifles of Fero — 62 o [oo 14 
59 St. John's Harbour- 4) 28 [48 418 Beerenberg, or t „ wk | 
I | Bay of Bulls — [47 40 [49 32 John Mains Iſle © r 
6 Cape Race —— [46 30 145 1! point Lookout —— 76 40 21 39 
6 Cape St. Mary — 47 10 [48 ®6 [Horn Sound — 17 2 22 34 
6 Placentia' -- —— [147 57 49 46 Fair Foreland -- 79 188116 04 
I Cape Roy — 48 21 52 01 5 79 55 8417 1 
EE . | elies Sound ——{[79 15 117 1 
4 The Coaſt of Hudſon's Bay, and the Lees Forcland - 78 05 ls 39 3] 
- P-c: Straits. rh = e ee 77 18 806 al | 
| | ; | | Ho nd 22 7 145, |. 
1 — by . Sorry or Bear Iſle 5 359 15 198% | 
— Buttons Ifles d o5 64 36 Admiralty Iſland — 7/5 05 865 048 
| Cape Charles —— 162. - 35, 17%” 96 Fretum Borough 69 "55 67 19 
Cape Walſingham 63 05 72 26 Ca 38 — 69 17 47 44 
| {Mansfield Iſſe — 62 20 [70 16 Gef — 65 42 68d 
_——— 5 7. Archangel Bar — |65. ,05. 440 44 
Ruperts River — 51 16773 41 {Croſs Ifland —— 66 31 41 47 | 
Albany River — 52 32 J 4% ernte . 
The Cubbs —— [54 18 5177 35 S Kildu 869 32 5 29 'Þ - + 
. Henrietta Maria 55 06 ; 7 48 N Lorch Cape e ns 71 25 77 14 
Port Nelſon 97. ET eee =o (71 e 4 54 | 
ape Chorchil. _ I6p” con? 43 Tromfound ) === [10 |18 [an gh 
C Southampton — c 57 © [83 165 [ oefort SW Poin:67 47 [4 49 
Shark Point —— % 4 178. 060 Been CV _ | 
Nottingham Hle — 63 38 74 32 


eee [3 0. 

Q. Ann's Foreland |63 32 69 37 UT ee 
Reæſolution Ifle — 61 55 [59 36 3 We 

Cape Farewell —[59 10 {41 3 [Naze®0 y 157 5 We 
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Places Names. | [mito Longir. 


Places Names. North. | Eaft. l 


Ses Coaſt in the 
Sound, and Baltick D. M. 


Sea. 


Kalmer ——— 56 40 
Stockholm 0 
Wyborg 
Perersburg —— — |60 30 


Mardau—— 8 25 
Larwick 58 54 
Chriftiana 159 10 

aeſterland ———— 57 58 2e 

Gottenberg 57 3381 
Elſinor - [56 008. 
Roſtock ————[(523 37 % 
Copenhagen 55 448. 
Valfterborn —— [55 20E 
Uraniburg 55 548 

| 


Problems of Plain Sailing wrought 4 the Leguithos, 
and by Gunter 's-Scale. 


PROBLEM I. 


T H E Courſe and Diſtance being given ; to find the Difference of Lati- 


tude and Departure. 


Exampie, Suppoſe a Ship fails- South Weſt by South 382 Minutes, and 
it is required to find the Difference of Latitude and FRETS, | | 


| In the Triangle ABC. 
AC repreſents the Diſtance failed, 
AB the Difference of Latitude. 
BC the Departure. 
BAC (or the Angle at A) the Angle of the Ga 


. Courle to 90 deg. 


Cbaracler: 


"5 


ACB (or the Angle at C) the Complement of the 
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Plain Sailing. *. „ 


Characters uſed in Navigation and Aſtronomy. 
8. ſtands for Sine. 8 
T. for Tangent. 
Sc. Sine Complement. Tc, Tangent Complement. . 47 
| The given Sides and Angles of a Triangle are mark'd with a Daſh thus(') i 
I) be required Sides and Angles with a Cypher thus (o). ' 
n The Operation by the Logarithms, For the Difference of Latitude, 
J As Radius | | 
; To the Diſtance failed 38 2 Minutes —— — 2.82067 2 
? 


So is the Sc. of the Courſe 56d. 15m, +—— | — — 9919846 
To the Difference of Latitude 317 Minutes 18 — —72-50190g 


For the Departure. 
As Radius 8 ; wa 
To the Diftance ſailed 382 Minutes —— —— == 5583063 
| So is the S. of the Courſe 33d. 45m. — — 3 


To the Departure 212 Minutes 3 — —— 2.3209 — © 
| The Operation by Gunter's Scale. | — 
One Foot of the Compaſſes being in the Radius, or S. of 8 Points; ex- 
tend the other to the Diſtance 382 Minutes, the ſaid Extent laid from 8. 
Courſe 3 Points will reach to 212 73 Minutes the Departure from the Me- 
ridian, and the Compaſſes kept at the ſame Diſtance will reach from the Sc, 
Courſe 5 Points to 317 78 Minutes, the Difference of Latitude, as above. 


i 


PRO B. II. The Courſe and Difference of Latitude given, tofind | © 
d the Diſtance and Departure, 5 95 — 


| Suppoſe a Ship fails W. S. W. until 
the Difference of Latitude be 219 


Leagues, and the Diſtance and De- * 

parture required. | oY 

The Operation by the Logarithms, Ff the Digtance, _ © 

| As the Sc. of the Courſe 22d. oom. — _— 9.582840 _— 

; To the Difference of Latitude 219. — — — 2. 340 
So is Radius — — 10. O0 
; To the Diſtance, which is 572: 75 Leagues —— mon 2757587 2 


:.. OI ONE. - 


For the Departure. 


"= As Radius — —— 10.000000 
JI To the Diſtance 572 +3 Leagues found before — 2 $7548 


So is the Sine of the Courſe 67 deg. 30 min. — 9.965615 
To the Departure 528 $5 Leagues — — 2.72 3163 


1 By the Gunter. 5 | 

The Compaſſes being extended from the S. of 2 Points, the Comple- 
ment of the Courſe to 219 Leagues, the Difference of Latitude, will reach 
from Radius S. 8 Points, to 572 +4 Leagues the Diſtance, and the ſame 
Extent of the Compaſſes from the Sine of the Courſe 6 Points, will reach 
to 528 18 Leagues, the Departure. : . 


P R O B. III. The Courſe and Departure given, to find the Diſtance 
and Difference of Latitude. TE . 


i Buppoſe a Ship fails North Eaſt by Eaſt, until 
—— ber Departure be 220 Minutes, the Diſtance and 
— $ Difference of Latitude required. 0391 


=_. - | By the Logarithms,' For the Diſtance. PE OR A 
4s tlie S. of the Courſe 56d. 151m. | — . 9:919846 | | 
To the Departure 220 Minutes —— — — 2.342423 
WF ' So is Radius — — 1.00000 q 


To the Diſtance 265 Minutes — e 12.422577 | 

8 Par the Difference of Latitude. 128 N 

As Radius eee — au 1.000000 

ll To the Diſtance 265 Minutes —. — — 2.423246 

Ss is the Sc. of the Courſe 33 deg. 45 min. _ 0.744739 

lM To theDifference of Latitude 147 73 Minutes — 72.10% 
CCC .  -- 3 5 
The Extent of the Compaſſes trom the S. of the Courſe 5 Points, to the Fi 

Departure 220 Minutes, will reach from Radius S. of 8 Pointe, to 265 

the Diſtance, and the ſame Extent of the Compaſſes from S. 3 Points the | 

' Complement. of the Courſe, will reach to the Difference of Latitude 
147 13 Minutes as above. „ 25 | ee 5 

ke E OB. IV. The Diſtance and Difference of Latitude given, to find | 


| f 55 the Courſe. and Departure, ; ; Sup- | : 


Plain Sailing. + 


Suppoſe a Ship fails between the North and the Weſt 
206 Miles, until the Difference of Latitude be 197 Miles, 
the Courſe and Departure required, 


By the Logarithms, For the Courſe. 
As the Diſtance 206 Miles — — — 2 11% 


To the Radius ——— 10.000000 
So is the Difference of Latitude, 199 Miles ——— — 2.294466 


To the Sc. of the Courſe ; which is N. 19d. oom. Weſt— 9. 989599... 


For the Departure, 


As Radius — | 10.000000 
To the Diſtance 206 Miles | paige — 2.31 3867 
SO | 0 Is the 8. of the Courſe 17 deg. % m. 9.465935 


To the Departute 60 533 Miles — — 775 02 


By tbe Gunter. 


For, the Courſe. The Extent from the Diſtance 2c6 Miles, to the D | 
rence of Latitude 197 Miles, will reach from Radius 8. go deg. to the 
Sine of 73 deg. oo min. the Complement of the Courſe, which ſubtracted. 
from god. 1s 17d. oo min. the Courſe N. Weſterly, of N by W. half W. 193 

For the Departure. The Extent from Radius S. go deg, to the Sine ot "i 
the Courſe 17 deg. oo min. will reach from the Dine 206 Minutes 6 3 9 
the Departure 60, 33 Minutes as above. M0 

PROB. V. The Diftance and 8 given, to find the | Courſe 5 
and Difference of Latitude. ets | 510: 


| Suppoſe a Ship fails between th ik and the Weſt 
247 Minutes, until the Departure be 197 Minutes, 
and it be required to find the Courſe and Difference 


of Latitude. fr NG 


: 7 The Operation by the . For the cage. 
As the Diſtance 24.7 Minutes TT — 2-39 DEER 


To the Radius - hoes "5 — T0 000000! 
So is the Departure 197 Minutes —— — —2-294466 


| To the Sine of the Courſe 52 deg. 54 min, Weſterly —— 9.961 70g 44 
For 


" 
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Plain Sailing. 
a For the Difference of Latitude. 
* —— — TO. ocoooo 
To the Diftance 247 Minutes — — — 2.392597 
So is the Sc. of the Courſe 37 deg. 6 min. — g.7 80467 


Jo the Difference of Latitude 149 min, —— —— 173164 


Sas is the, Departure 200 Leagues — | 
To the Tang. of the Courſe 52 deg. 24 min. South: Weſterly 10. 13509 


| By the Gunter. | | 
For the Courſe, The Extent of the Compaſſes from the Diſtance 247 
Minutes, to the Departure 197 Minutes, will reach the ſame way from 
Radius S. go deg. to the Sine of the Courſe 52 deg. 54 min. South Weſt- 


. erly, or South Weſt three quarters Weſt, 


For the Difference of Latitude. The Extent from Radius 8. go deg. to 
the S. 37 deg. 6 min. the Complement of the Courſe, will reach the ſame 


way from the Diſtance 247 min. to the Difference cf Latitude, 149 min, 
PROB. VI. The Difference of Latitude and Departure given, to 
| find the Courſe and Diſtance. | | | 


Ds 


| Suppoſe a Ship fails between the South and Weſt 

until the Difference of Latitude be 154 Leagues, her 

l Departure 200 Leagues, and it be required to find 
the Courſe and Diſtance, 


| 


Tha Operation by the Logarithms. For the Courſe. 


I As the Difference of Latitude 154 Leagues — — 2.187521 


To Radius ——— — — | — 10,000000 


For the Diſtance. 


As the Sc, of the Courſe 37 deg. 36 min. — — _ 9.185433 


For the Corſe. The Extent of the Compaſſes from the Difference of 


To the Difference of Latitude 154 Leagues —— — 2.187521 


8 80 is the Radius — — 3 —— I10.0000GCO 
To the Diſtance 252 +4 Leagus—x — — "2.402088. 
TX, q a | , 


By the Gunter, 


Latitude 154 Leagues, to the Departure 200 Leagues, will reach from 


* 
. 
1 5 
f | 
| pi 4 
* 


Radius or Tangent of 45 deg. to the Tangent of the Courſe, 52 deg, 24 : 


min. South Weſterly, or South Weſt 3 quarters Weft. | 
Difference of Latitude 154 Leoguce, to the Diſtance 252 77 Leagues. 


gun n 
* 


* 


Fer the Diſtonce, The Extent from the S. 37 deg. 36 min. the Comple- 
ment of the Courſe, to Radius, or the Sine of go deg. will reach from the 


re 
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Plain Sailing. 


' This Problem ſhews the manner tf - 
working a Traverſe ; and is very uſeful in 
keeping a Reckoning by Plain Sailing. 


Example. 


Suppoſe a Ship bound to a certain Port, 
and ſhe fails firſt S. S. W. 40 minutes, then 
SW. 60 min. then 8 by E. 63 min. WSW. 
49 min. then S. E. by S, 56 min. the 
Difference of Latitude and Departure the 
Ship hath made, with the direct Courſe 
and Diſtance is required. 


The Operation by the Logarithms. 


> 


For the Difference of Latitude for the firſt Courſe, | 
As Radius — — — 10,0000 
I 0 the Diſtance 40 min. — — 1.50200 
So is the Sc. of the Courte 22d. 3om. — — 9965615 

To the Difference of Latitude 36 +5 min. — 07075 


| For the Departure of the firſt Courſe, e 

As Radiuss ?; —4 —K T — 10.000000 
To the Diſtance 40 min. — r — — 1.602060 

So is the S. of the Courſe 22d. om. — — 9.582840 


To the Departure 15 15 min. —½ — 1.184900 
By the Gunter. 


The Extent of the Compaſſes frem Radius the 8. of 8 Points, to the 

Diſtance 40 min. that Extent in the Compaſſes laid from the Sine of the 

Courſe 2 Points will reach to 15 18 min. the Departure, and the Compaſſes 

being kept to the ſame Extent, and laid from the S. 6 Points, the Comple - 

ment of the Courſe, will reach to 36 min. x5 the Difference of Latitude. 
In the fame manner proceed to find the Difference of Latitude and De- 

parture for each Courſe and Diſtance 3 which being found, place in a Table 
» follows, ” ner A 8 


— Table. 
5 „ 
Courſe. IE; North. South, | Eaft. Weſt. | 
N N Q . 7-0 
8s W % J 
S8 604 : 42.4 | | 42.4 
8 by E 63 5 61.8 12.3 | 1 
WS W [4 N n 
8 E by 8 56 46.6 | | 31.1 | | 
1 | Dig. Lat. 206.6 43-4 24 103.0 
15 Dep. | | 59.6 


The Explanation of the T 4 L E. 


For the placing the Difference of Latitude and Departure in their pro- 
per Columns, obſerve, that if the Courſe be Northerly the Difference of 
Latitude is put in the North Column; if it be Southerly in the South 
Column ; and if the Courſe be Eaſterly, the Departure is put in the Eaft 
Column; if Weſterly in the Weſt Column. 

+ Thus having framed the Table, add up the North, South, Eaſt, ns 
Weſt Columns ſeverally, whereby the Difference of Latitude appears to 
be 206 7 Minutes South, becauſe there is nothing in the North Column ; 
The Departure $9 12 Minutes Weſt, becaufe ſo much the Weſt Column 
exceeds the Eaſt: By which Difference of Latitude and * find 
the direct Courſe and Diſtance as follows. | 


De Operation by the Logarithms. Fur the dire} Courſe. ü 
As the Difference of Latitude 206 x5 +5 min. — 2.315120 
To the Radius — Io. oooooo 
So is the Departure 59 min. 5 — — 1775246 
To. the T. of the Courſe 160 5 South oath Wert, becauſe 0 _ 6 6 
the South and Weſt | Coluns exceed the North and A 5 " I * 


5 Por the Diftaice. | =» \ 
1 the'Se. of the Courfe thi. gm. ——— — 9 982660 
To the Difference of Latitude 200 min, , inns EE 315130 

So i 18 Radius 25 — — — — T0. 000000 
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By the Gunter. For the dire Cour 2 
The Extent of the Compaſſes from the Difference ot Latitude 8 
to the Departure f rem. will reach from the Tangent of 45d. (or DIR 
to the Tangent of 16d. zm. the Courſe required. 


For the Diflance, 
The Extent from S. 73 deg. 55 min. the Complement of the 8 
to S. god. viz. Radius, will reach from the ON of Latitude 20678 
to the Diſtance 215 Minutes. 


Oblique-angled Plain Triangles, addict i in p ROBLEMS 
3 Plain-Sailing, and wrought by the LA, and 
 Gunter's-Scale. 


PROB, 1. T5 E Angles and one of the Sides given, to find either 
of the otber Sides. | 


WG EEE 
"+ 


E xample, - 


Suppoſe there are two Ports both under one Meridian, A 
a Ship fails from the Northermoſt S. E. 206 Miles, ano- 
ther Ship fails from the Southermoſt North Eaſt by 
North, a certain Numher of Miles, and meets with the 
firſt Ship ; the Diſtance between theſe two Ports, and 
= Diſtance failed by the ſecond Ship is required, 


w_ the Triangle ADE. 
A and E repreſent tht two Ports. AD the firſt Ship's K. 
Diſtance. ED the ſecond Ship's Diſtance, AE the Di- 
ſtance between the two Ports. 


The Operation by the Logarithms. For the Diftance between the two Ports. 175 


As 8. AED 33d. 45m. 


— Co. Ar. 0.255261 
To AD the firſt Ships's diſtance 205 min. 1 


„ all Operations where Radius is not one of the dene given Terms, | 
| ip fave the Labour of ſubtracting the firſt Logarithm from the Sum of 


the freond and * uſe the . Arithmetical of the firſt Loga- 
8 


+ 


2 


| — 2.313867 
80 is S. ADE 1014. 15m, which ſubtract from 180d. 9. 991524 
To AE che diſtance between the two Ports 363 ,2 min. 12. 56070 5, 


rithm 
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wor Phin-Sailng. 
=_—_— rithm, which is found by ſubtracting each Figure of the Logarithm from 
4 9, except the firſt towards the Right-hand, which is ſubtrated from 10, 
es in the Operation, the Logarithm Sine found in the Table is 9.744739. 
= wherefore beginning at the Left-hand, ſay g from g there remains o; 7 
= - from q there remains 2; 4 from 9 there remains 5; 4 from q there remains 


«5 +44 8 = F r 
5 a 5 3 8 5 4 \ * 
PT ; |: "OH 
* 5 e ee ; 8 I 
IF * * —＋ * = 


T 9 
® 9 5 5 * -4 C ; ». LM 2 
* r N r 
N S : 


31 7 from q there remains 2; 3 from ꝙ there remains 6; g from 10 there 


FE. * remaing 1. So the Cemplement Arithmetical of the firſt Logarithm, is 
0.255267, which added to the other two Logarithms, and from the Sum 


abate Radius, the Remainder is the Logarithm Sine, or Tangent required. 
And Note, to find the Sine of any Degree and Minute above god. ſub- 
tract the Degree and Minute from 180d. the Sine of the Remainder is the 


Sine required. . 
5 For the ſecond Ship's Diſtance. | 5 
. AsS. AED 33d. 4m. Co. Ar. o. 255261 
To AD the firſt Ship's Diſtance 206 min, *' ——— — 2.313867 
So is S. DAE 45d. OOm. e ——— 9.849485 
To DE the ſecond Ship's Diſtance, 262 75 min. 72418613 


5. oy the Gunter. For the Diſtance between the two Ports. | 
The Extent of the Compaſſes from S. of 33 deg. 45 min. to S. ADE 


78d. 45m. (viz, the Complement of 101d. 1 5m. to 180d.) will reach from 


206 min. the firſt Ship's Diſtance, to 363 x3 min. the Diſtance between 
' the two Ports, as above. | 
For the _ Ship's Diftance. 


The Extent of the Compaſſes from the S. of 33d. 45m, to the 8. of 
45d. oom. will reach from 206 min. the firſt Ship's Diſtance, to 262 „ m. 


the ſecond Ship's Diſtance required. ne. 

Two Sides and an Angle oppoſite 
to one of them being given, to. find 
the other oppoſite Angle and the third 
Side. 1 | 

Example. 
Suppoſe two Ports, whoſe Bearing 
is North Eaſt and South Weſt, diſtant 


ails South South Eaſt, and another 
Ship at the ſouthermoſt fails thence 
518 Miles, and meets with the firſt 


Ship: The Courſe failed by the ſecond 


Ship, andthe firſt Ship's Diſtacce are re- 
' Tequied, Ctr 


5 


289 


396 Miles, a Ship at the northermoſt 


te 


thy 


23 „ %% 
Ovlique Plain-Safling. : : Yo | F 85 Na 1 iſ 
n the Triangle ADE. (5-2 Z 

A repreſents the Southermoſt Port, D the Northermoſt. _—_—_— 
Ad the Diſtance between the two Ports. 


DE the Courſe and Diſtance failed by the firſt Ship. 
AE the Courſe and Diſtance failed by the ſecond Ship. 


The Operation by the Legarithms. For the ſecond Ship's Courſe. | 
As AE the ſecond Ship's Diſtance 518 min. Co. Ar. 7.28567 
To S. ADE 67d, zom. ( 9.965615 
So is AD the Diſtance between the two Ports 396 min. —— 2.597% 
Jo S. AED 44 deg. 56 min. — — 79488 


The Angle at D 69d. 30m. and the Angle at E 44d. 56m. being added 
together and ſubtracted from 180d. gives 67d. 34m. the Angle at A, which 
makes neareſt 6 Points, and 6 Points reckon'd frem the North Eaſt to the 
Southwards gives ESE. the ſecond Ship's Courſe required. 


For the fir f Ship's Difonce. | 3 EY 
As S. ADE 67d. om. :? Co. Ar. 0.034385 
'To AE the ſecond hip's Diſtance 518 Min, —— — ' 2. 714330 
So is DAE 67 deg, 34 min. — — 9.965824 


To DE che firſt Ship's Diſtance 518 x4 min. — 71453, 


By the, Gunter. For the ſecond Ship's Courſe. 
The Extent of the Compaſles from 518 min. to 67d. 3om. will reach 
from 396 min, to 8. 44 deg, 56 min. which added to the Angle at D, and 
the Sum ſubtracted from 180d. gives 67d. 34m. the Angle at A, as above. ; 


For the firſt Ship's Diſtance. The Extent from S. 67d. 30m. to 518m. 
will reach from S. 67d. zam. to 518 ;4m. the Ship's — as above. 


Nn UL - 
Two Sides and the e Angle given, to find A 
the other Angle. ff 7 / 
Example. 

Suppoſe two Ships fail from one Port; one fails 
NE. 140 Miles, the other South Eaft by Eaſt 11 3 ÞD 
Miles, the Bearing and Diſtance of theſe two Ships Miles. 
is required, 140 

Let D repreſent the Port, DA the firſt Ship's diſ- 115 
W and DE the ſecond. 25838 


Ditt, 25 


: pd = ” 2 * 2 TW ada 9 * " 
\ A. * 7 95% * 
* 5 8 - ; \ 17 je 
+ / 4 , 


„% die Plain-Soilng, © © 
I To the T. of half thier Difference, which is 6d. 48m. 


; -» To AD the fift Ship's Diſtance 140 min. 


-' Firſt, find the Segment of the Baſe BE, thus 1 
As the Baſe AE, 536 Miles 

* To the Sum of the Sides AD and ED 596 Miles | 

Sao is the Difference of the ſaid ſides 16 Miles — 1.204120 | 
Jo a Se ment of the Baſe, which is 17 15 Miles ——— FI. 250201 


T he Operation by the Logarithms. For the Bearing of the two Ships. : 
As the Sum of the fides/AD and DE 255 min. — Co. Ar. 7.593460 


Jo the Difference of the ſaid ſides 25 min. 1.397940 
Sols the T. of half the Sum of their oppoſite Angles 50d. 37m.—10.085698 


29.077098 
The half Difference added to the half Sum, gives 57d. 25m. the greater 


Angle AED. The half Difference ſubtracted from it, gives 43d. 49m the 
lleſler Angle DAE. Wherefore the Bearing of the two Ships is N. Eaſterly, 


or South Weſterly 1d. 11m. For the Diſtance of the two Ships, 
As S. AED 57 deg. 25m. | —— Co. Ar. 0.054374 | 


— 2.146128 


— 222174 


80 is S. ADE 78 deg. 45 min. | — 


"FO AE the Diſtance of the Ships, 163 min. 5 _ pheh—— 4a. a 2070 


By the Gunter. For the Bearing af the two Ships. 


© The Extent of the Compaſſes from the Sum of the fides 255m. to their 


Difference 25 min, will reach from the T. of the half Sum of the requiſed 
Angles 50% 37” to the T. of half the Difference of the ſaid Angles 6d. 48m, 
In the foregoing Operation by the Gunter, the Practitioner may be at a. 
Loſs, becauſe in extending the Compaſſes from the T. 50 3) decreaſing, ' 


it will fall beyond the T. of 45d. at the End of the Line. To remedy 


this, place the Extent from 255 to 2g, from the T. 45d. and it will reach 
to the T. of sd. 37m. then letting one Point ſtand at 5d. 37m. extend the 


other to the T. of 50d. 37m. this Extent place from the T. of 45d. will fall 
on the T. 6d. 48m. required. For the Diſtance of the Ships, 
The Extent from the Sine of '57d, 25m. to the Sine of 78d, 45m. will 
reach from 140 min. to 163 min. 8 | | -_ 
P R O B. IV. Three Sides being given, to find an Angle. 
Example. Suppoſe there are two Ports both in one Latitude, diſtant 
536 Miles, a Ship ſails from the Eaſtermoſt 306 Miles, between the South 
aud the Weſt : Another Ship fails from the Weſtermoſt 2go Miles, and 
meets with the firſt: Ship. The Courſe that each Ship hath ſteered is required. 
Let A and E repreſent the two Ports, D che place where the Ships meet. 
8 EB This Queſtion 6s reſolved by let- 
7 tivg fall a Perpendicular D B, re- 
ducing the Obligue Triangle ADE, 
into the two Right-angted Trian- ö 
ration is as follows, 5 


. 2 7 


4.775240 


I be 


0 — 


The Difference of the Segments is — 12 


So is DE the firſt Ship's Diſtance 306 — — 2.485721 


The Extent of the Compaſſes from the 


plement of BED 25 deg, 9 min. required, 


| the ſecond fails Eaſt 14 deg. 40 min. North, 2px. Miles to C. 1 demand | 


BAC 146, 40m. 


Q 10 coun 


: © Oblique Plain Sailing. 
The whole Baſe — — 536 min, | 


—_ -. — —_ 
— 270.3 the greater Segment BE. 
. Then ſay, Fur the firſt Ship's Courſe. | 1 135 ; 
As DE the firſt Ship's Diſtance 306 min.;ê4w:·m —— 2.485721" 
To Radius — — — — — 10.000600 1 A | 
So is the greater Segment BE 276 1 min. -—— 2.442323 
'The Angle at E is the Courſe from the Weſt Southerly, ſo the firft Ship - 
ſteers South 64d. 51m. Weſt, or 8 W by W. three quarters Weſt almoſt. 1 
| Far the ſecond Ship's Courſe, | B 
As AD the ſecond Ship's Diſtance 290 min. Co. Ar. 7. 537 ũ 
'To Sine AED 25d, qm. — uu 1 9.028378 | 9 


\ 


The Angle at A is the Courſe from the Eaſt Southerly, fo the ſecond 
Ship ſteers South 63 deg. 21 min. Eaſt, or S E by E. 3 quarters E. nearly. 
By the Gunter. For the Difftrence o the Segments of the Baſe. | 
Baſe AE 536 min. to the Sum of 
the fides 596 min. will reach from the Difference of the ſides 16, to the 
Difference of Segments of the Baſe 17 8m. with which proceed as before, 
1 For the firſt Ship's Courſe, 3 
The Extent from the Diſtance 306 min, to the greater Segment 256 3 
min, will reach from Radius or Sine god. to Sine 64 deg. 51 min. the Com- 


For the ſecond Ship's Courſe, 125 
The Extent from 290 min. the ſecond Ship's Diftance, to 306 min. the 
firſt Ship's Diſtance, will reach from the Sine 25 deg. 9 min. to the Sine 
26 deg. 39 min. the Angle at A required, any hs R 


| „e oi 
Two Sides and their contained Angle given, to find the third Side. 
4 5 | Example. 


To Ships fail from one Port at A; the firſt fails Eaſt 335 Miles to B, 


bow by, they are aſunder, and what is the Courſe from the Ship at C, io ü 


2 ARG. 02 on mp. 
_ » theres given, i 5 ew 


AC 271 _ required. _ 


. 0 rr 7 Pinoy Mr ys ms * 25 r 9 PO R TR 
* — * N 2 *F * 5 * * 4 1 4 * 165 * * 
0 I ö \ 
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88 Oblique Plain-Sailng, „ GR 
This Caſe requires a double Operation. 1 AB. 235 | 
1. By the third Caſe to find the Angles. EO AC 271 
2. By the firſt Caſe to find the Side required. | Sum is 606 

; Diff. i ” 


| The firſt Operation 
As the Sum of the fides AB and AC 606 Miles Co. Ar. 7. 217527 

To their Difference — 64 — — 1.806180 
So is the t. of half Sum of the Angles 82d. 4om. — 10.890441 


To te half their Difference 309d. 2m. 15 9147 48 
By which you will find the Angle ABC, to be 43 deg. 18 min 


- The ſecond Operation. 


I . ABE 430: 18m. 


— en 


— 9403455 


To ſide BC 100 Miles — J32. 000215 


=. The Angle at B is found 5 be 43 deg 18 min therefore the Line AB 
© - being Eaſt and Weft, the Courſe from C to B is Eaſt 43 deg. 18 min. S. 


or 8. * 1 deg. 42 min. Eaſterly. And the Diſtance 100 Miles, | 
By the Gunter, For the Angle at B. —_— 


The Extent from 606 Miles the Sum of the ſides, to 64 Miles the Diffs ' 


rence of the fides, will reach from the Tang. of 824. 40m. half the Sum 
of the unknown Angles ; to the Tangent of 39 deg. 22 min. half their Dif. 
ference, which being found, proceed as above to find the Angle at B. 
Ihen the Extent from 8. 43d. 18m. the Angle at B, to S. 14d. 40m. 
the Angle at A; WII reach from 271 Miles the ſide AC, to 100 Miles, 
the ſide BC, as above. 

Thus much for Sailing by the Plain Chart ; : which kilns of ina Uſe in 
ſhort Voyages, and a good Foundation for further Improvement, we 
were not willing wholly to. omit it; but nevertheleſs would adviſe all that 


take Charge of Ships never to content themſelves with the Uſe of the 


Plain Chart only; being ſo apparently falſe in it ſelf, and ſo unſafe for 
Practice: Nor are we under any Neceſſity to truſt to it, the Defect there- 


of being now ſufficiently fupplied by Mr. 7right's True Chart, commonly !: 
called Mercator's, the Projection and Uſe of which (both in ſingle Que- 


ſtions and Traverſes) is largely treated of and rendered as eaſy as the 


Plain Chart, in the Book called Practical Navigation, firſt ſet forth by 
Mr, John Seller, and now Corrected and Reprinted for Meſſieurs Moat: a 


and age on da ower- 72 5 with OT uſeful Asen. 1 


„ ä Co. Ar. 0. 163791 
I To the fide AC 271 Miles — — — 2 — 
SDo is S. BAC 14 deg. 40 min. 
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08.8 
09:7 
10.7 


01.1 


01.6 


G2. o 
02.2 


02.5 


11.7] 02.7 


12.7 
13.6 
14.6 
15.6 
16.6 
17.5 
18.5 


19:5 
| 20.5 
21.4 
422.4 
123.4 
1 
4125.3 


26.3 
27.3 
28.3 


29.2 
30.2 


31.2 
32.2 


33˙1 


341 


125 


36.1 


37.0 
| 38,0 


39 © 


02.9 
03.1 


03.8 


04.7 
04 9 
05.2 


05.6 


96.1 
06.3 


[27-9 


Dep 
00.2 
00.4 
00.7 
00.9 


01.3 


03:4 
03.6 
04.0 


O4e3 | 
04-5 | 


05.4. 


05.8 


06.51 


30.1 07.5 


31.0, 07.7 
08.0 
- 3.0 | 08.2 


34.0 108.5 
| 08.7 


07-3 


og. o 
O09. 2 
o. 4 
— 2 
09-9, 
10.2 

10.4 
10.6 
10.9 
11.1 


2 n 


2 


edle > 
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"Of LaTrTop: Te DeranTURE, „ "A 
5110 Deg. | 11 Deg. 1 Point; 12 Deg. | 13 Deg. | 14 Deg. S| - 
|Lar | Dep | Lat) Dep | Tart Dep| Lat] Dep| Tat [ep | Lat [Dep Þ ' © 


= |= 

5 

H 50.25 50.10 og.7 | 50.0 10.0 49.9 10.6 | 49.7 [11.5 49.5 [12.3 51 
52 51.2 0% [51.0 09.9 | 31.0 10. 10 50.9 16.8] 50. 311.7 | $0.5 [hz6| 52 
| 53 
$4 
85 
56 
57 


52.2 [09.2 | 52.0] 10.1 | 52.0 10.3 $1.8] 1.0 $1.6 [11.9 | 54.4 | 12.8] 53 | 
53-2 109-4 | 53.0] 10.3 | 33.0 10.5 52.8] j1.2 | 52.6 2 $244 | 13.1] 54 þ 
54-2109 5 | 54-0] 10.5 | 8219.2 53-81 11-4 | $3-6 "12-4 | 53-4 [13.3] 55 


———— — — 4 — 


85.1 [09.7 | 55.0] 10.7] $49 10.9 54:8 11.6 54.6 12.6 573 13.5 56 4 
$6.1|09.9 56.0 10.9 | 55-9 [11-1] $5:8]11.8] 55.5 12.8 55.313857) WM 
58 57.1 10.1 56.9} 11.1 | 56-9 11.3 56.7] 12.1 | 86.5 13.0 | 56.3 | 14.0| 58 _ 
$9 | $8.1] 10-2 | 57.9 11.3 57.9715 57-7 12.3 $7-5]13-3 [57·2[14•31 59 5 
60 | 59.114 58.9 11.4 $8.8011.7 58.7] 12:5 | 58.5|13.5 | 58.2 | 14.5] 60 + a 


57 | 60:1 [1666 | 59·9 71 580771. 55.7127 55,7017 55 14.8 Gi 
62 61.110. 8 | 60.9] 11.8 60.8 12.1 6612.9 60.413.960. 215.0 62 
6362.0 10.9 [61.8 12.0 | 61.8] 12.3 61.6 13.1 61.4 14-2 [61.1|[152] 631 
64 63.011. 1 | 62.8} 12.2 | 62.8] 12.5 | 62.61 13.3 | 62:4 [14-4 62.11 15.5 64 
65 | 64.0]11-3 | 63:8 |12.4 | 63.8[12.7 | 636] 13-5 | 63-31 14:6 [631] 15.7] 65 


56 65.011.564. | 12:6 | 64.7 1290 | 64:6| 13.7 | 64:3| 14-8 | 64:0] 76.0 | 66 = 
67| 66.0|11.6 65.8 12.8 | 65.7|13.1 | 65-5|13.9 | 65-3| 15-1 | 65.0] 16.2 67 i 
9 6867.6 11.8 | 66.7 [13.0 | 66.7 [13.3 55.5 14-1 | 66.3] 15.3 | 66.0 116.4 | 681 
| 69 | 68.0|12-0 [67.7 13.2 67.7 13.5 67.5 14-3 | 67-2] 15-5 | 66.9] 16.7 69 
70 | 68.9|12.2 | 68.7 | 13.4 | 68.7 13.7 68.5 14.6 68.2 115.7 [67.9 16.9 | 70 
7169.9 12.3 | 69.7 [13.5 | 69.6|.13.9 | 69.4 | 14.8 | 69:2] 16.0 68.9172 71 
7270.9 12.5 | 70-7 [13.7 | 70.6] 14-0 | 70.4 | 15.0 | 70-2 16.2 | 69.9 17.4 | 72 
74 | 72-9] 12-8 172.6[14.1 | 72.6] 14-4 | 72-4|15-4 | 72-1 16:6 | 71.8] 19.0] 74 
| 73.9 13.2. | 78.6 14-3 | 73-6] 14-6 | 73:4 15.6 | 73-1 16.9 | 72.8] 18,1 
76 | 7448] 13-2 | 74-6] 14.5 | 74.5 14-8 | 74-3] 15.8 | 74-1] 17-1 | 73.7 118.4 | 76 
77 | 75-8] 13-4 | 75:6 | 1447 | 75.5] 15-0 | 75-3 [16.0 | 75-0] 17.3 | 74-7 18.6 77 
78 | 76.8|13-5 76.6 14.9 | 76.5] 15.2 76.3 16.2 | 76-0] 17.5 | 75.7 [18.9] 78]. 
79 77.8 13.7 | 77-5 | 15.1 | 77:5] 15.4 | 77-3 | 16.4 | 77-0] 17.8 | 76-7 19.1 29 
3e 78.8)13-9 | 78.5]15.3 | 28.5 15.6 7816.6 2818. | 77-6| 19.4] fol 
| $1 | 79.8[1441 | 79-5|15.5 | 75-4 |15.8 | 79-2] 16.8 78.9 18.2 78.6 19,6] $1] 
| 82 | 80.8]14-2 | 80.5] 15.6 | $0.4 | 16.0 80.2 17.0 | 79-9 | 18.4 | 79.6| 19.8] 82 
83 | $1.7|14-4-| $1.5] 15.8 | $1.4|16.2 | $1.2 | 17.3 | 80.9 18.7 | 80.5 20.11 83 
84 | 82.7|[14-6 |82.5|16.0 | 82.4 |16.4 | 82.2|17.5| 81.8 18.9 | 81.5} 20.3 84 
8s | 83.7|14-8 |83-4| 16.2 | 83.4 [16.6 | 83.1 | 17,7] 8. 19.1 82.520, 85} 


16.6 | 85.317. 85.118.188 19.684.421. 87 
4.0 | 87.3117.4 |87.1]18.5 | 86.7 20.0 | g6.,121.5] 39]. _ 
88.31 17.2 | 88.3|17.6 |88.0| 18.7 | 87:7 [20.2 | gy,z121.8] 90] ' F 
17.1 39.3 17.8 $9.0 18.8 88.7 20.5 $8.3 22.0] 91] | 
17.6 90.2 17.9 | 90.0| 19:1 |.39-6 [20.7 89.3 22.3] 92 
17.7 | 91.2[18.1 | 91.0] 19.3 | 99.6 [20.9 90.2 22.5] 93] | 
17-9 | 92-2|18.3 | 91-9] 19.5 | 91-6[21.1 91.222.794 : 
93:3]18.1 | 93.2 [18.5 | 92-9] 19.7 92.6 21-4 | 92.21 23.0] 95] 
18.3 94.21 18.7 |93.9 20.0 93-5 [21.6 03-11 23.2 | 96 
18.5 | 95.1] 18.9 [94-9] 26.2 | 94:5 [21-8 94.10 23.5] 97 
18.7 | 96.1 | 19.1 |95.9| 20.4 | 95-5 [220 95.10 23.7 


he 97.1} 19.3 [96.8] 20,6 | 96-5 22.3 | 96.1] 23.9 99} 
| 19. 1119. 8 22397. | 
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66.9 ; 16.8 
67:9 [17-0 
68.9 17.3 
69.8 17.5 
70.8 17.7 
71.8 18.0 
72-7; 18-2 | 
T3+7 
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14.1 
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14.6 
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14.9 
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15.4 
15.7 
16.0 
16.3 
16.5 
115.8 
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86.9 
87.9 
88.9 
89.8 
90.8 
91.8 
92.7 
93+7 
94.7 
| 95.6 
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17 Deg. 


Lat 
48.8 


79.7 


30.7 
$1.6 
$2.6| 


$355. 
34.5 
55.5 
56.4 
58.3 
59.3 
60.2 
61.2 
62.2 
63.1 
64.1 
65.0 
66.0 


12.3 


Dep 
14,9 
15.2 
15.5 
15.8 
16.4 
16.7 
17.0 
17.3 
17-5 
17.8 
18.1 
18.4 
18.7 
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19.6 
19.9 
2.0.2 
20.8 
21.1 
21.3 
21.6 
he 
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23.7 
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49-4 
50.4 
$1.3 
$23 
$3-3 
54.2 
55.2 
56.1 
57.1 


58.0 


59.0 
39.9 
60. 9 
64.8 
62.8 
63.7 
64.7 
65.6 
66.6 
67.5 
68.5 
69.4 


70.4 


71.3 
72.3 
73-2 
74-2 
75.1 


76.1 


77.0 
78.0 
78.9 
79.9 
80.8 
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16.7 


17.3 
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| 20.4 
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4 19 Dey. © Point | 20 Deg. 21 Deg. | 22 Deg 2 Points \ Sl 
£1 E211 Vp | Lat (Dep | LatDe | Lat] E Lat | Dep A 
11 { 00.9 00.3 00.9 [00,3 | 00.9 80.3 00.9 00.4 | 00.9 [00.4 | 00.9 00.4] 1 
2 [01.9] 00.7 | 01.9 | 00.7 01.9 00.7 ot. 9 00.7 ot. 9 | 00.7 l. 8 oo. 8 2 
3 [oz. 8 lol. o oz. 8 [ol o | 02.8 [o. o oz. 301.1 02.8 [01.1 | 02.3 [01.1 1 
103801. 3 [oz. 8 [01.3 | 03.8 [oi.4 | 03.7] 01.4 03-7 [01.5 3 ol. 5 4 
5 [247 [22:8 erz eur | 94:7 e e el | 94:6 01g] I 
6 | 05-71 02.0 | 05.6]02.0 | 05.6 [02.1 05.6 [oz. 1 | 05.6 [02.2 2 05.5 |02.3 6] 
7 | 06.6 02.3 | 06.6[02.4 | 06.6 [02.4 | 06.5 {02.5 | 06.5 | 02.6 06.5 [02.7 74 
07.6]026 o. 5 o2 707.5 2 7 | 07.5| 0249 | 07.4 oz. o 07-4 [03.1] gf 
9 | 08.5] 02.9 | 08.4 [03.0 | o8.5 [03.1 08.4| 03-2 | 08.3 |03.4 08.3 03-4] 9 
22 224 4 09:4 [03-4 22% 227% 2 215 
11] 10.4103.6 | 10.4 03.7 ] 10.3]03.8 | 10.3 03.9 [ 10.2] 04.1 | 10-2 [042] 11 
I2 | 11:3103.9 [11.31 04.0 [11.3 [04.1 11.204. 3 | 11.1 04-5 | 11.1 | 04.6 12 
14 13.2 04.6 13.2 04.7 13.2 [of. 313. 1 ob. o 13.00 05.2 | 12.9 05˙4[ 14 
15 | 192[o49 e 4 2 | 13.9] 056 | 139| 05:4] 1! 
16] 15.1105.2 [15.1] 05.4 15.0 [05.5] 14-9\05.7 | 14.8] 06:0 | 14-8! 06.1 16 
1716.1 05.5 16.0} 05.7 16.0 05.8 | 15.9]06.1 | 15.8 06.4 | 15+7 | 06.5 17 
18 | 17.-0[05.9 16.0 06.1 16.9 [06.2 16.8 06.5 | 16.7] 06.7. | 16.6 | 06.9 18 
1918.0 [06.2 [17.9] 06.4 | 17.9 [06.5 | 17.8]06.8 | 19.6\ o.1 | 17-5|07.3 19 
20 18.9 06.5 18.8 06.7 18.8 06.8 . — 07-2 | 18.5107:5 [18.5 O77 | 20 
22 | 20.8[07.2 [20.7] 07.4 20. [07.5 | 20.507. 20.4| 08.2 | 20.3 08.4 22 
23} 23-7107-5 [21.7] 07.7 | 21.6[07.9 21.5 08.2 | 21.3] os | 21.2 | 68.8 23. 
24 | 22-7 [07.8 22.608. 1 22.6 08.2 22.4 98.6 22.3 09.0 | 22-2 | 09.2 2.4 
5 | 23:5 [281 [23:5] 93:4 ess | 23:3109.0 | 23.2109.4 | 23-1; 09:6] 25 
26 | 24-6o8.5 24-5 08.8 | 24-4 [08.9 24.3 09.3 J 24109. | 24-0) 09.9] 26| 
. 25-4 | O9.1 } 25-4[09.2 | 25.2|09.7 | 25.0710.t | 24-9 | 10.2 27 
26.4 | 09.4 | 26,3]09.6 | 26.1] 10.0 26.0 10.5 | 25.9 10.7 28 
27.3 09.8] 27-3]09.9 [271] 10.4 26.9] 16.9 | 26-8| 11,1 29 
28.2 | 10.1 | 28.2 10.3 28.0 10.8 | 27.8 11.222.711. 5 30 
29.2 10.4 | 29-1] 10.6 28.9 11.1 28.7 11.6 28.611.931 
39.1] 10.8 J 30.1 10.9 29.9 11.5 29.7 12.0 29.6 | 12.3, 32 
31.1] 21.1] 31.0j11.3 30.8 11.8 30.6 | 12.4 | 30.5 12.6 33 
311.8 J 31-9] 11.6 | 31.7 [12.2 | 31.5] 12.7 31:4 | 13-0] 24] 
27 | 32:9112-0 |32.7[12-5 | 32-5|13-8 | 3313-4] 35 
33-9|12-1 | 33.8] 12,3 33.6129 33-4) 13-5 J33.3 13.8 36 
34-0 | 1245 | 34:0 [1247 | 34-5[13-3 | 3443] 13-9 | 34-2 [14.2 | 37] 
35.8 12.8 35.7 190 35.5136 | 35-2| 14-2 | 35.1 14.5 | 38 
36.7 13.1 | 36-6| 13:3 36.4 14.0 | 36.2] 14.6 |] 36.0|14.9| 39 
37:7 (13:5 | 37:9113:7 [37:3[14:3 | 37-1} 150 | 87:2] 15-3 | 40 
38.6 [13.8 | 38.5114.0 | 38.31 14.7 | 380\ 15.4 | 37:9| 15-7 | 41 
39-5 . 14-1 } 39.5 [14-4 | 39-2 15.1 38.9187 | 38.8 | 16.1 42 
40-5. 14-5 [40.4 14.7 40.115.439 916.1 | 39-7 | 16.5 43 
41-41 14-8 [41.3 15.0 41.1 15.8 J 40.8 16.5 40.7 16 8 44 
*. [42:0]16.1 | 41.7) 169 [41.6] 17:2] 4; 
43-3] 15-5} 43-2]15.7 | 42.916.542. 17.4 | 42-5|.19.6 46 
45-2] 16.2 | 45.1 [16.4 44-8, 17-2] 44-$|18.0 | 44-3] 18.4 48 
46.11 16-5. 4'46.0116.8 | 45.7] 17.6 | 45.4 | 18.4 | 45.3| 18.8 49 
29:3, [£21 228 | 47:9]17:1 [46.7 [17:9 | 4641 18.7 | 462] 19-1 | col. | 
Lil Lat | Lepl Lat | Dep! Lat Dep! Lat | Def Lat vol 
67 Point | 70 Deg- E Deg. 1 68 Deg. | 6 Points "| 
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| 65.8 


479 9 
48.9 
49.8 
50.7 
512 
52. 52.6 
$3.6 
$4+5 
584 
$6.4 
37.3 
58.3 
59 
| 60.1 
61.1 
62.0 
63.0 
63.9 
64.8 


66.7 
67.7 
68.6 
69.5 
70.5 5 
71.4 

72-4 
73. 

74. 

75:2 
76.1 
78.0 
78.9 
799 
80.8 
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| Lat ; Dep 27 


[18.1 


17.4 
17.8 


16.5 
18.8 
19. 19.2 
19.5 
19.8 
20.2 
20.5 


20.9 
21.2 
21.5 
21.9 
22.2 


— 


22.6 
22.9 
23.3 
23.6 
23.9 


24-3 
246 


25.0 |. 


25.3 
2.5.6 
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18.3 
18.6 
19.0 
19.4 
19.7 
20.1 
20.4 
20.8 
21.1 
21.5 
21.9 
22.2 
22.6 
22.9 
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24.0 
2.44 
24.7 
25.1 
25 

21. 

26.2 
26.5 
26:9 
27.2 
27.6 
28.0 
128.3 
14-7 28.7 
29.0 


23.7 
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. 00.9 
01.8 
02.7 
03.6 
04-5 
O5. 4 
06.3 
07.2 
8 os. 
09.0. 


59.9 
10. 8 


11.7 
12.6 
13's 
14.4 
15.3 
16.2 
17.1 
6 18.0 
18.9 
19.8 
20.7 
21.6 
22.5 
23.4 
24.3 
433}: 
26.1 
27. o 
27.9 
28.8 
29.7 
30.6 


31.5153 
32.4 15.8 


33.3 
34.2 
35˙1 
17-1 | 36. 

36.8 
37-7 
38.6 
395 
$04 
41.3 
142.2 
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4-0 
44-9, 
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17.1 
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47.0 
47˙9 
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7 be Uſe and Explanation of the Table of Difference of La- 
of | titude and Departure. 


'F HIS is a Table larger and better contriv'd than any of this Nature 
yet extant, giving the Difference of Latitude and Departure in Mi- 
nutes and Tenths, and to any Diſtance not exceeding 100 Miles to every 
Degree and Quarter-point of the Compaſs ; and, may beuſed to a greater 
Diſtance, being taken out at twice or thrice, according to the Quantity of 
the Diſtance, as ſhall be ſhewn in the Uſe. | 
The Courſe ſtands at the Head and Foot of the Table, to every Deg. 
and Quarter-point of the Compaſs.; at the Head it begins at 1 deg. ſo 2, 


_ deg. 3 point, &c. encreafing to 45 deg. or 4 Points. At the Foot it begins - 


at 45 deg. or 4 Points, ſo 46 deg. 47 deg, 4 4 Point, &c. encreaſing bac k- 

wards to 90 deg. or 8 Points, The Diſtance ſtinds in the two outmgſk 
Columns under the Title Dif, which on the Left-hand Page begins * 
and runs to 550; on the Right-hand Page it begins at 51, and runs to 100, 
the Difference of Latitude and Departure ſtands under the Courſe at the 
Head, and over it at the Foot of the Table. | En. 


The US E of the Table. 


This Table is very uſeful in Navigation, eſpecially in working a Traverſe. 
Example 1. The Courſe and Diſtance given, to find the Difference of 
Latitude and Departure by the Table. „„ 
Suppoſe a Ship fails N. N. E. 3 quarters E. 95 Miles, the Difference of 

Latitude and Departure are required? . 

On the Right hand Page (becauſe the Diſtance is above 50) and at the Top 
(becauſe it is leſs than 4 Points) look for 2 Points, which is the Courſe; 
under which, and againſt 95 the Diſtance, and under the Title Lat. ſtands 
81.5, Which is 81 min. 35 the Difference of Latitude, and under the Title 
Dep. ſtands 48.8, which is 48 min. ;4 the Departure required? 

Example 2. Suppoſe a Ship fails South 56 deg. Weſterly 48 Miles, the 
Difference of Latitude and Departure required ? ES f | 

On the Left-hand Page (becauſe: the Diſtance is leſs than 50) and at 
the Bottom becauſe it is more than 45d.) look for 56d. the Courſe ; over 
which, and againſt 48 the Diſtance, over the Title Lat. ſtands 26.8 that 
is 26 min. 28 the Difference of Latitude; and over the Title Dep. ftands 
39-8, that is 39 min. & the Departure required. 1 1 

Example 3. Suppoſe a Ship fails North Weſt by North 160 Miles, the 
Difference of Latitude and Departure are required by the Table, 
On the Righirhand Page at the Top, look for 3 Points, the Courſe. Now 

becauſe the Table goes but to 100, take for 100 firſt ; therefore under 3 
Points, and againſt 100, under the Title Lat. ſtands 83.1 that is 83 min. 
1 the Difference of Latitude; and under the Title Dep. ſtands 55.6, 
. 95 3 * „ | that 
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| | The Uſe of the Table, 
that is 55 min. 18 the Departure; then for 60 under 3 Points, againſt 
bo under the Title Lat. ſtands 49.9, that is 49 min. : the Ditference of 


Latitude, and under the Title Dep, ſtands 33.3, that is 33 min. 18 the 
Departure, then add the Difference of Latitude and Departure for 60, to the 


Difference of Latitude and Departure for 100, the Sum is 133 min. the 


Difference of Latitude, and 88 78 the Departure required. 


This Table is alſo uſeful in the Reſolution of the reſt of the Problems | 


of Plain Sailing, which for Brevity ſake are omitted here, being taught at' 


large, in the laſt Edition of Practical Navigation; but the general Ute of + 


it is in the exact Working of a Traverſe, 
Example 1. Suppoſe a Ship bound to a certain Port, fails $. E. bo S, 


49 min. then ESE, half E. 52 min. then E by N. half E. 62 min. then. 


SSW. half W. 57 min. then S. half E. 39 min. to find the Difference of La- 
titude and Departure the Ship hath made. 1 
Set down the ſeveral Courſes and Diſtances; firſt allowing for Leeway, 


if any; then proceed to look out the Difference of Latitude and Departure 
for each Courſe and Diſtance (by the Directions before given) in the Ta- 


ble, placing them in their proper Columns, viz, ) If the Courſe be Nor- 
therly, the Difference of Latitude muſt be put in the North Column ; 


IF 
Southerly, in the South Column; If the Departure be Eaſterly it-nft be 


put in the Eaſt Column; if Weſterly in the Weſt Column, as was before 
directed: Then having framed the Table, add up the Columns of Diffe- 
rence of Latitude and Departure, and ſubtract the leſſer Difference of La- 
titude and Departure from the greater, and the Remainder is the Difference 
of Latitude and Departure. h | 


| 


half the two Numbers) is 180 the Diſtance requited, 
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The T AB L E. 
* oy Diff. of Latit.| Departure | The whole Diff. of Lat. 
5 N Norch Sourh Taff N; is 1382 8. the Dep. 115 54 
WJ Et. then to find the Courſe and 
Couſſis 8 1 Diſtance, find the Lat. and 
| 8 4 Dep. in their proper Columns, 
— — — I 1 dut the Tables not extending 
8. E. by 8. 49 40.7 27-2 ſo far, I take half of each, viz. 
ESE. half E.\52] | 15-1] 49-7 | half the Diff. of Lat. 69.4, 
EbyN-: E. 62 06.1 6r.7] and half the Dep. 57.7, the 
 [SSWhalf W457 88.8 26.9 neareſt to which, in the Co- 
S half E 139 Bo 38.8] 03.8]__ _ lumns of Lat. and Dep. in the 
- | | 06.1] 144-9]142-4| 26-9] Trayerſe Table is 69.6 and 
5 185 06.1] 26.9] | 57.1, over which at the Top 
| — . — find 3 Point for the Courſfe 
| EN | 138-8[115-51____| South Eaſterly, or South Eaſt 
half South, and in the Column of Diſt. 90, which doubled (becauſe I took 
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in The Ufe of the Tabl. _— 

E '. Bromple 2. The Courſes given in Degrees, which often happens, by 
rea ſon of Allowance for the Variation of the Compals, and in the like 
_ Caſes. SY, ; | ; f 

* Suppoſt e Ship bound to a certain Port, ſails 65 Miles North, 34 deg. 
Weſterly. Then 56 Miles North, 67 deg. Weſterly. Then 48 Miles 
South, 78 degrees Weſterly. Then 54 Miles North, 23 deg. Eaſterly. 
Then 36 Miles North, 6 deg. Eaſterly, the Difference of Latitude and 
Departure are required ? | 


The Table. © „ 


EC & Dif. of Latirude, | Departure. || 
| Courſes. Si North | South | Eaft | Weſt | 
. E | | |, The whole Dif- 
Hy ——_ — —— — — ference of Latitude 
| NW 342 65| $539. I 35-3] iu 151,43 North, 
INW 67 50 21.9 e the Departure 109 
SW 78 48 F 47-0 32 Weſt. The 
NE, 23% 54 49-7 21.1 Courſe and Diſ- 
NE 6% 30] 7ĩᷓñè - |. O38 | tance is found as 
| —— |— —; — — — in die laſt Exam- 
161.3 10 0 2449 | 1348 1 1885 
10.0 : | 24-9 | | 
151.3 1 109.9 


But if you would keep a Reckoning both in Latitude and Longitude, 
vou may alſo find the Difference of Longitude by the Traverſe Table, 
(according to Middle Latitude Sailing) thus: Find the Complement of 
Middle Latitude in the Degrees, at the Top or Bottom of the Table, 
and under or above that in the Column of Departure, find your Departure, 
and right againſt that, in the Column of Diſtance, you have the Difference 
of Longitude, „ 2 | 
Example. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath ſailed 
from Latitude 50 deg. oo min. North, then becauſe the Difference of 
_ . Latitude is 151 min. or 2 deg. 31 min. the Latitude come to is 52 deg. 
31 min. and conſequently the Middle Latitude is 51 deg. 16 min. its 
Complement 28 deg.. 44 min. which being neareſt 39 deg. I look for 


: at the Head of the Table, and under it in the Column of Dep. I look 


for the Departure 110, but the Table not proceeding ſo far, I take its 


half, viz, 55, the neargſt to which in the Table, is 54.7 (being 11. 3 T 
againſt which, in the Column of Diſtance is 87, which doubled (becauſe _ ” 
| » I took half the Departure) the Sum 174 min. or 25 54/ is the Difference vii 


of 


* 


Aſtronomical Problems. 


Longitude required, which is ſufficiently exact for common Practice; only 
I would adviſe all Perſons for avoiding as much as poſlible any Error, that 
every Time the Reckoning is corrected by an Obſervation, the Longitude 
be alſo corrected according to Mercator's-Sailing, as you are Taught in 
the laſt Edition of Practical Navigation. | 


Some neceſſary Aſtronomical Definitions. 


THE Poles of the Equinoctial (commonly called the Poles of the World) 
are two fixed Points in the Heavens, oppoſite one to another ; the one 
viible to us, called the North Pole, marked with the Letters N. P; the 
other not viſible to us, called the ou Pole, marked with S. P. 5 
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} / ws  Aftronomical Definitions 


The Axis of the World is a Line imagined to paſs from Pole to Pole, 
abbut which is perſormed the diurnal Revolution, as the Line NP. A. SP. 

The Eęuinoctial is a great Circle go deg. diſtant from the Poles of the 
World, and divides the Globe into the Noi th and South Hemiſpheres; it is 
noted by the Letters AQ. 

The Ecliptic is a great Circle interſecting the Equinoctial in two oppo— 


ſite Points, the beginning of Aries and the beginning of Libra, and makes 


an Angle therewith of 23 deg. 29 min. It is divided into 12 equal Parts, 
called Signs, each containing 30 dcg. which are as follow. 


Aries Y Libra EO 

Taurus © Scorbio MM, . 
Gemini L called \Sapitarius of called 
Carcer ( Nerthern Signs. SCapricornus ( Southern Signs. 
Tie © O Kere ga 

Virgo IX .. Piſces X 


The Eclißtic is noted by the Characters of the 12 Signs, as above. 


The Poles of the Ecliptic are two Points 23 deg. 29 min. from the Poles 


of the Equinoctial, repreſented by G and D. 

The Zodiac is a Zone, having about 8 Degrees of Breadth on either fide 
of the Ecliptic, and limits the Latitude of the Planets in their Revolutions. 
Ihe Meridians are great Circles interſecting each other in the Poles of the 


World, and cutting the Equinoctial at Right-angles, as NPRSP, 


The Tropics are two ſmall Circles 23 deg, 29 min. diſtant from the 
Equinoctial, being parallel thereto, and limits the Sun's greateſt Declina- 
tion; the North Tropic being marked with cg C, called the Tropic of 
Cancer; the South Tropic called the Tropic of Capricorn, and marked 
with Byp. 

The Polar Circles are two ſmall Circles 23 deg. 29 min. from each Pole 

of the World, being parallel to the Equinoctial, as Fe G and De V. 

The Zenith is an imaginary Point in the Heavens directly over our Heads, 
ViZ. g0 degrees diſtant from the Horizon, as Z. 
The Nadir is the Point diametrically oppoſite to the Zenith, as N. 


The Aæimutbs are great Circles interſecting each other in the Zenith and 


Nadir, and cutting the Horizon at Right. angles, as Z SN. 
The Horizon is a great Circle gc deg. diſtant from the Zenith and Nadir, 


and divides the World into the viſible and inviſible Hemiſpheres as HAQ. 


The Meridian of a Place, is that Meridian that pafleth by the Zenith 


and the Nadir of the faid Place, and 18 repreſented by the Circle 


ZNPOQNSPHEAZ, 
Paralleis of Altitude or Almicanters, are ſmall Circles paralle] to the 


Horizon ; imagined to paſs through any Degree of Altitude between the 
Horizon, and the Zenith, as alt. 
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Altrenomical Problems 


Parallels of Declination or Latitude, are ſmall Circles parallel to the 
Equinectial, and are called Parallels of Declination, with reſpect to the 
Heavens, and Parallels of Latitude reſpecting the Earth, as q p RC. 

The Latitude of a Star, is an Arch of a Circle of Longitude contained 
between the Center of the Star and the Ecliptic, and is accounted either 


Northerly or Southetly, 


The Longitude of a Star is an Arch of the Ecliptic contained between a 
Circle of Longitude paſſing by the Star, and the beginning of Aries, and is 
accounted according to the Order of the Signs. 

The Declination of the Sun or Star, is an Arch of the Meridian con- 
tainded between the Center of the Sun or Star, and the Equinoctial, and is 
accounted either Northerly or Southerly. 

The Right Aſcenſion is that Degree and Mi inute of the Equinoctial, that 
comes to the Meridian with the Center of the Sun or Star. 

Oblique Aſcenſion is the Degree and Minute of the Equincctial that riſeth 
with the Center of the Sun or Star, 

Obligue Deſcenſion is the Degree ard Minute of the Equinoctial, that ſets 
with the Center of the Sun or Star. 

Aſeenſronal Difference is an Arch of the Equinoctial, contained between 
the Right and Oblique Deſcenſion or Aſcenſion, or it is the Difference of 
Time betwcen the Sun-1ihng or ſetting, and Six a Clock. 

The Amplitude, is an Arch of the "Horizon, being the Diſtance of the 
Riſing or Setting ofs the Sun or Star from the Eaſt or Weſt, and is ac- 
counted either Northerly or Southerly. 

The Latitude of a Place, is the height of the Pole above the Horizons or 
the diſtance between the Zenith and the Equinoctial. 

Longitude on the Earth, is an Arch of the Equinoctial, contained between 
the Meridian of the Place where the Longitude is aſſigned to begin, and the 
Meridian of any other Place, and 1s accounted either Eaſterly or Weſterly. 


Aftronomical Problems uſeful in Navigation. 
PRO BLE M I. 


Declipation. Exam. 
Suppoſe the Sun's Place to be 20.d 30m. in Gemini, the greateit Decli- 
nation is 2 3d. 20m. It is required to find the preſent Declination. 


13 H E Sun's Place and greateſt Declination given, to find it” $ preſent 


De Operation by the Logarithms. 
As Radius —— — — — 10.000000 


1s to S. Sun's greateſt Declination 23d. hm. — — g.b00409 


80 is S. Sun's Longitude 80d, 3om. from Aries — ados 


To 8. Sun's preſent Beenden 2 3d. m. North ano 4159. 5944 5 
P:2 5 . 
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ARronemical Problems. 


| By the Gunter. 

The Extent from Radius S. 90%, to S. 230 29“, will reach from S. 800 
30' to the S. 230 9“ the Sun's Declination North, becauſe in a Northern Sign. 

Note, The Sun's Longitude is reckoned from the next Equinoctial Point. 
Therefore if the Sun be in Aries, Taurus, Gemini, Capricornus, Aquaries, 
or Piſces, the Longitude 1s accounted from Aries; but if in Cancer, Leo, 
Virgo, Libra, Scorpio, Sagittarius, it is accounted from Libra. 

Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs ; 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius, and Piſces, are called 
Southern Signs. Conſequenily, if the Sun's Place be in any of the firſt ſix 
Signs, the Declination is North; but in any of the latter fix, the Declina- 


Non is South, | 
PR OB. II. 
The Sun's greateſt Declination and preſent Declinaticn given, to find 
his Place. | | 
The Sun's greateſt Declination is 23d. 29m. and preſent Declination is 
18d. 30 + North increaſing, tie Sun's Place required? 


By the Logarithms. 
As the S. of the Sun's greateſt Declination 23d. 231. ũ — 9.600409 


To the Radius — — — 1 0,0,00000 
So is the Sine of the preſent Declination 18d. 30m. North 9.501476 
To we Sine of the Sun's Longitude 52d. 461m. ?“ 9g.g01067 

That is on Sign (39d. making a Sign) and 22d. 46m. from Aries, becauſe 
the Declination is North and inereaſing, that is 22d. 46m. of Taurus; but 
if the Heclination had been North decreaſing, it muſt have been accounted 
from Libra, and then it would have been 7d. 14m, in Leo. 


By the Gunter. 
The Extent of the Compaſſes from the Sine 23d 29m. the greateſt Decli- 
tion, to Radius S. god. will reach from S. 18d. gom. the Sun's preſent 
Declination, to S. 52d. 46m, the Sun's Longitude as above. | 


P R O B. III. 
The Sun's Place and greateſt Declination given, to find the Right Aſcen- 
nion. | Example. 


The Sun's Place 10 zo“ in Aquarius, and the Right Aſcenſion required ? 


The Operation by the Logarithms. 


As Radius — —— I 0.000000 


To the Tang, of the Sun's Longitude from Aries 49d. 30om.— I0-068501 
So is the S.c. of the greateſt Declination 23d. 231. 9.962453 
To the Tangent of the Sun's Right Aſcenſion 47d, am. 10,030954 


By 


Abronomical Problems. 117 


By the Gunter. 

The Extent from Radius 8. god. to S. c. of the greateſt Declination 66d. 
31m. will reach from Tangent Sun's Longitude from Aries 49d. 30m. to 
the Tangent of the Right Aſcenſion 47d. zm. required, 

Note, This Proportion gives the Sun's Right Aſcenſion from the next 
Equinoctial Point; but it ought to be accounted from Aries, according to 
the Order and Succeſſion of the Signs, and therefore in this Caſe 47d. 02m. 
ſubtracted from 360d. gives 31 2d. 58m, the Right Aſcenſion from Aries, 


R OB. IV. 


The Latitude of a Place, and the Sun's Declination given, to find the 
Sun's Amplitude ? 


E vample. 


The Latitude 51d. 32m. North, and the Sun's Declination 15d. 20m. 
North, what is the Amplitude ? 


| The Operation by the Logarithms. 
As S. c. of the Latitude 51d. 32m. 


'To Radius — J èͤ———.˖ Ge t 
So is the S. of the Declination 15d. 20m. North —— — 9. 422318 


To a S. of the Sun's Amplitude 25d. m. ? — 9. 028486 


By the Gunter. 
The Extent from the S. c. of the Latitude 38d. 28m. to the Sine of the 


Declination 15d. 20m. North, will reach from Radius S. god. to S. 25d. 


gin. the Sun's Amplitude North, as above. 
Note, If the Declination be North, the Amplitude is North, and if the 
Declination be South, the Amplitude is alſo South. 


V 
The Latitude of a Place and the Sun's Declination given, to find the 
Aſcenſional Difference. 
Example. 
Suppoſe in the Latitude 51 deg. 32 min North, the Sun's Declination is 
10 deg. 45 min. North, and the Aſcenſional Difference required. 


The Operation by the Logarithms. 
As Tangent Complement Latitude 51d, 32M. =— — 9.900087 


To Radius ———— — — ———— ——— Io. oooOOO 


So is the Tangent of the Sun's Declination 10d. 45m. 9.270735 


— fc 793832 | 


To the S. of the Aſcenſional Differenee 13 deg. 35 min. 9.370048 
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By the Gunter. 

The Extent from Tangent 389 28' (the Compl. of Latitude) to Tang. 
To deg. 45 min, the Sun's Declination ; 3 Will reach from Radius S. go deg. 
10 S. 13 deg, 35 min. the Sun's Aſcenfional Difference, as above. 


| RR O B. VI. 

To find the Oblique Aſcenſion and Deſcenſion. 

Firſt, Find the Aſcenſional Difference by the Fifth Problem. 

Secondly, The Right Aſcenſion by the third Problem. 

When the Latitude and Sun's Declination are both North or both 
Soutb, the Aſcenſional Difference ſubtracted from the Right Aſcenſion, 
gives the Oblique Aſcenſion, and added thereto, gives the Oblique Deſcen- 
ſion. But when one North and the other South, the Aſcenſional Difference 
added to the Right Aſcenſion, gives the Oblique Aſcenſion, and ſubtracted 
gives the Oblique Deſcenſion. 

Note, That if the Aſcenſional Difference exceed the Right Aſcenſion, add 
to the Right Aſcenſion 360 Degrees, then ſubtract the Aſcenſional Diffe- 
rence thereſrom, 

Or, if both being added together exceed 360d, the Exceſs is the Oblique 
Aſcenſion or Deſcenhion, 

PRO B. VII. 


To find. the Time of the Sun's rifing and ſetting, and length of the Day 

or Night. 

Find the Aſcenſional Difference by the Fifth Problem, which convert into 
Hours and Minutes of Time, accounting for 15 deg. of the EquinoCtial 
one Hour, and for every degree 4 Minutes of Time, and for every 15 Mi- 
nutes of the Equinoctial 1 Minute of Time. 

1. If the Latitude and Sun's Deelination are both North or both South, 
the Aſcenſional Difference added to ſix Hours, gives the Time of Sun 
teiting ; and ſubtracted is the Time of Suns riſing. 

2. But if one North and the other South contrarily, the Aſcenſional 
Difference added, gives the Time of Sun-riſing; ſubtracted is the Time of 
letting. 

The Time of Sun- ſetting doubled, gives the Length of the Day; the 
Time of Sun- riſing doubled, is the Length of the Night, 

Example. 

In Latitude 51d. 32m. North, ſuppoſe the Sun's Declination 21d. 57m. 

Nor th, the Aſcenſional Difference! is 30d. 29m. which reduced into Time is 


5 H. M. | jp 
:.2. 904 
6 555 | a H. M. 


223 — — 


Sun riteth . 3 35 


Sun ſetteth 3 020, | 6 16 04 length of the Day. 
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7 56 length of the Night. 
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P R OB. VIII. 
The Latitu le of a Place, the Sun's Altitude and Declinaticn given, to: 
find the Azimuth, is required ? | 
The Rule, 
Take the Complement of the Altitude, the Comp, of the Latitude, and 


the Comp. of the Declination to go deg. add them together, and take the 2 


half Sum; ſubtra&t the Comp. of the Declination from the half Sum, and 
take the Remainder ; then fet down the Compl. Arithmetical of the Sins. 
of the Compl. Altitude, and Compl. Latitude, and thereto add the Sines of 


the half Sum and Remainder ; half the Sum of theſe four Logarithms is the 3 | 


S.c. of half the Azimuth required. 


Note, If the Declination be South in North Latinas: or North in South © 1 5 


Latitude, inſtead of taking the Complement of the Declination to go deg. 
oo muſt add 9 deg. thereto, and then proceed as before, | 


The Operation * the Lager tim, 


d. m. | 1 

42 : 30 Compl. Altitude A. M. 8. Co. Ar. o. 170317 

38 : 28 Compl. Latitude North S. Co Ar. o 206168 

1 6g : 30 N Declination N. or Sun 5 Diſt. from the Pole. 
150 6: 881 Sum | 

E 79 34 Half Sum — — — 8. — 9.985474 

5. 44 Exceſs of the half ay above c. Decl. 8. — 8.999560 


ũ—SdUUUU— ——— — 


Sum 19.361459 


61d. 21m. 
doubled © 1224. 421m. the Sun's Azimuth from the North required. 


— Half Sum 9.680729 


— 
1 


The Operation by Gunter s-Scale. 


n he: Extent of the Compaſſes from Radius S. go deg. to s. 42 deg. 
: 30 min. the Complement of the Altitude, will reach from S. 38d. 28m. the 


omplement of the Latitude, to Sine 4 des. 40 min, then the Extent | 


from Sine 24 deg. 40 Min. to Sine 75 d * 4 min. the half Sum will 
reach from S. 5 deg. 44 min. (the Exceſs of the half Sum, aboye the 


Complement Declination) to 122 deg. 42. min. (upon the Line of Verfed j 
Example | 


vines) which is the Azimuth required. 
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| : 5 Azimuth from the North required! ? 


The Operation by the Logarithms. 


d. in. 
72 2 15 Compl. Altitude 8. Co.. Ar. 0.021182 
38: 28 Compl. Latitude — S. Co Ar. 0.206168 


108: 1 5 Declination go deg. being added, becauſe South. 


218 : 58 Sum 


2: 29 Half Sum ſupp. to 1809 is 70 31“ 8.— 9.974391 
1 | : 14 Remainder — —.— 8.322924 
W Sum 18.5 34005 
79: Sc. half Sum 9267332 

79 : 
Which doubled 1 58 : 40 = the Azimuth from the North required 


The Extent from Radius 8. god. to the S. 72d. 15m. the Comp. Alti- 
tude, will reach from the Sine 38d. 28m. the Complement Latitude, to the 
S. 36d. 20m. then the Extent from the S. 36d. 20m. to S. 70d. 31m. the 
Supplement of 109d. 29m. the (half Sum) to 180d. will reach from the 


Remainder 8. 1d. 14d. to 158d. 40m. (upon the Line of Verſed Sines) 
the Sun's Azimuth as above. 


B 
| By the Gunter, 
| 

| 

| 


Examples, only the Azimuth is found from the South. 
After the ſame manner you may ind the Ama of any Star, 


PRO B. IX. 


The Latitude of the Place, the Sun's Declination and Altitude being gi- 
ven, to find the Hour of the Day. 

Example. In the Latitude of 51 deg. 32 min. North, ſuppoſe the Sun's 
Declination 23 deg. 29 min. North, the Altitude 36 deg. 30 min. in the 
Afternoon, and the Hour from Noon required. | 

The Rule. Take the Complement of the Declination, the Complement 
of the Latitude, and the Complement of the Altitude to go deg, add them 
© together, and take the half Sum, ſubtract the Complement of the Altitude 
from the half dum, and take be Remainder, then ſet down the Comple- 

4 ment 


E © . Eranpi 2. In the Latitude of 51 deg. 32 min. North, the Sun's Decli- 
E nation is 18 deg. 15 min. South, his Altitude 17 deg. 45 min. and the 


In South Latitude, theOperation is the fame with the two preceding 


44 — + — — 
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ment Arithmetical of the Sine Complement of the Declioaſhiva a — 
plement Latitude, and thereto add the S ines of the half Sum and Remain- 
der: half the Sum of theſe four Logarithms, is the 8. c. of the half Time ; 
required in Degrees and Minutes of the Equinoctial. | 


The Operation by the Logarithms. 


d. m. 

66: 31 Compl. Declination S. Co. Ar. 0.037847 
38 : 28 Compl. Latitude köñ•łéẽd. $, Co, Ar. o. 206168 
53 : 30 Compl. Altitude 
158 29 Sum 

79 : 14 HalfSum n moo PR Sine —— 9.992287 
25 : 44 Remainde—⁊ —— dine —— 9.637073 


ͤ—Q—ñ—ñ—)— — — — 


d. m. | Sum 19. 873675 
88. N . 


which doubled is 60 18. and reduced into Ti ime, makes 4 hours 1 min. 
2, the Hour of the Day in the Afternoon. 

But if it had been in the Forenoon, 4 hours t min, = ſubtracted from 
12 hours, leaves 7 hours 58 min. ; for the Time in the Morning. | 
If the Declination had been Southerly, then inſtead of taking the Com- 
plement of the Declination to go deg. there muſt be go deg. added there- 
to, as in the ſecond Example of the Eighth Problem; 3 do the ſame when 
the Declination i is North in South Latitude, 


By the Gunter, 


The Extent of the Compaſſes from Radius S. god. to S. 66d. 31m. the 
Complement of the Declination, will reach from S. 38d. 28m. the Com- 
plement Latitude, to S. 34d. 4om. then the Extent from S. 34d. 4om, 
to the S. of 79d. 14m. the half Sum, will reach from S. 25d. 44m. the 
Remainder, to 60d. 18m. (upon the Line of Verſed Sines) the Nour of 
the Day as above. 


PROBLEM X. 
Having the Latitude of the Place, the Sun's Right Aſcenſion, with the 
Right Aſcenſion, Declination, and Altitude of a Star given, to find the 
Hour of the Night. 
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In the Latitude of 51 deg. 32 min. North, on the 29 of Tanuary 
1745, the Sun's Right Aſcenfion was 20 hours 3 min, the Right Aſcenſion 
of the Lion's Tail was 11 hours 35 min. the Declination 16 deg. 6 min, 
North, the Altitude 30 deg. 30 min. to tte Eaſtward of the Meridian, the 

Hour of the Night required. 


Me R UL E. 
Take the Complement of the Star's Declination, the Complement of 


the Latitude of the Place, and the Complement of the Sun's Altitude; 
add them together, and take the half Sum, ſubtract the Complement of 


the Altitude from the half Sum, and reſerve the Remainder; then ſet 
down the Complement Arithmetical of the Sines of the Complement of the 


Star's Declination and of the Latitude of the Place, and thereto add the 


Sines of half the Sum and Remainder : Half the Sum of theſe four Loga- 


rithms, is the Sc. of half the Diſtance from the Meridian, 


The Operatian by the Logarithms, 8 


73 54 Compl. Star's. Declination — S. Co. Ar. 0.017377 
2 


38 Comp. Latitude — 8. Co. Ar. 0.200168 
59 : 30 Compl. Star's Altitude Soap pd | 
r71 : 52 Sum 


26: 26 Remainder w=— — Silcm———9.648512 


Sum 19.870962 


* 


$08. 2m 8. —— Halt Sum 9.935481 
81 te, 


E * 


which doubled is 60d, 56m. and reduced into Time, gives four Hours, | 


three Minutes, forty-four Seconds, or 3 quarters of a Minute. 


4 


cenſion, and of the Right Aſcenſion and Declination of the fixed Stars, 
find the Time of the Star's coming upon the Meridian, if the Star be to 


the Eaſtward of the Meridian ſubtract the Star's Diſtance from the Me- 


nian in Time, from the Time of the Star's coming upon the Meridian; 


but 
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By the Directions given in the Uſe of the Table of the Sun's Right Aſ» 
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but ik the Star be to the weſtward of the Meridian, "add the Star's Di- 


ſtance from the Meridian, to the Time of the Star's coming d the Meri- 
dian; the Sum or Difference is the hour of the Night. In this Example, 


The Sun's Right Aſcenſion 20 Hours 03 Minutes ſubtracted fromthe. 
Star's Right Aſcenſion (with 24 Hours added thereto) 35 Hours 36 Mi- . 
nutes, leaves 15 Hours 33 Minutes, the Time of the Star's coming on the © 2 
Meridian; from which ſubtracting 4 Hours 4 Minutes neareſt, leaves 11 


Hours 29 Minutes ; the Hour of the Night, 

Note farther, If the Sun's Declination be South in North Latitude, or 
North in South Latitude, inſtead of taking the Complement Declination, 
to o deg. there muſt be 90 deg, added thereto, as has been ſnewn in the 
Eighth preceding Problem. | 1 


Ti be Operation by Gunter's-Scale. 


The Extent of the Compaſſes from Radius 8. god. to the S. of 73 De- 
grees 54 Minutes the Complement of the Star's Declination, ſhall reach 


from S. 38. Degrees 28 Minutes the Complement of the Latitude, to the 


8. 36 Degrees 40 Minutes; then the Extent from the S. 36 Degrees 40 
Minutes, to S. 85 Degrees 56 Minutes the half Sum, ſhall reach from 8. 
26 Degrees 26 Minutes the Remainder, to 60 Degrees 56 Minutes (upon 
the Line of Verſed Sines required ;) With which proceed as has been di- 
rected to find the Hour of the Night. So oe es; 


/ 
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| Courſes and Diſtances between ſome of the moſt eminent Places 


on the Coaſt of England, Sc. As alſo the thwart Courſes 
between the Eaſt Coaft of England and Holland, the South 


Coaſt of England and France, and the Weſt Coaſt of 


England and Ireland. 


Leag. 


FR OM #hithy to Tinmouth, NW by N 1 14 
From Buchanneſs to Cathneſs, North Weſt — — — 27 
From the North Foreland to Fluſhing, Eaſtx! —— 24 
From the North Foreland to the Texel, North Eaſt —— 5r 
From the Spurn to the Texel, Eaſt by South 5 — 55 


From Tinmouth to the Naze of Norway, NE. by E. — 118 
From Tinmouth to Holy Land, Eaſt by South — — 114 
From Yarmouth to the Texel, Eaſt by North — — — 24 ; 
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11 24 N asg! into the Channel. 


From the Start to the Eddyſtone, Weſt half South — * 


425 


From W to Mass Deep, ENE — 
From Aberdeen to Maes Deep, South Eaſt a 
From the North Foreland to the Maes, EN E 

From Newca/ile to the Fly, ESE — — 90 
From Scarborough to Holy Land, Eaſt Northerly — 


— 83 
— 11 


| — 6 
From the Land's End to gel, WS W. three quarters W. — 9 
From the Cas#ets to N Eaſt North Eaſt — — 55 
From Beachy to Blacknef5, Eaſt a quarter North — — 15 
From Dover to Diep, South half Weſt — — 235 
From the Lizard to Guernſey, Eaſt by South — — 35 
From the Start to Seven Iſiu, South half Eaſt — 25 
From Sci/ly to Uſbant, South Eaſt by Sou — 35 
From the Lizard to Uſhant, South i — 27 
From Hartland Poi nt to the Iſland of Lundey, Notth ans 3 
From Lundey to the Holms, Eaſt by North — 1 


From Black Rock to Tuſcar, Eaſt North Eaſt — 
From Cape Clear to Old Head, Eaſt by North — 5 
From Greſbolm to Water ford, Weſt by North — — 411 
From the Land's End of England to Tuſcar, North by Weſt 
From the Landsend of England to Waterford, NNW. 
From Holy Head in the Iſland Angle/ey, to the Bar of Dublin, W by N, N. ke' 
From Rochel to Black Rock, South by Eaſt  —— 80 
From the Land's end of England to Cape Clear NW by W — 55 
From the Land end of Eng land to Ola Had, North Weſt — 45 


2 
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A Table of the es coming into the 8 5 eSing 
the Bearing and Diſtances of Scilly, Uſhant, the Lizard, &c. 
with the e in Fathoms and the Various forts of Ground, 


Lat. 8 * 


Bearings. M2 The various forts of Ground, 
| So m ad ag 'colBra Branny ng, lixe Ground Wheat 1 
A 8 8 E ſosſso 12 = White ſand mixed with ſhells 
SJ SSE os]  {[50|Coarſe Owle | 
IESE so Js Coarſe ſand and fine red ſhells 


E 124780 Owſe fand, with Queen ſhells amongſt it 
I E by N [o7]49 1572 Ovſe like "Muſtard ſeed, with bro ken ſhells 
E by N 1548 Sas Pepper a ſand, black and yellow | 


E by N 


ws 
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' Bearings 
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North Weſt 


| NW by N 


NW by W 
W by N 
Weſt. 


North 
NbyE 


North Eaſt 
North Faſt 


Fred by 8 
eſt by 8 


N E by N 


undi: coming into the ie, 


— —_— TT Re 2 N 
Ss 
id y . N 
: * 


At ö a 
545 > * 
th He {9% We 18 
by , vw; Bp" T 


T he various fores f o, 


pe . 
4 10 , r . * 
5 8 1 * 34 


Full of Mace ſand and broken ſhells „ 
| Hf 1 .* 


Black, white, and red ſtones with Oe > 
Some black Sand 


Rocky Ground 

Fine white Sand 

Sand and Owſe together 

White and red Sand mix'd with Shells 
White ſand with Owſe and Nits 
Branny ſand with white and red ſhells 
Black ſand 

Branny ſand with ſome pieces of ſhells 


Branny ſand, ſmall ſtones „Herring Bones 8 ; 2 


Small red ſand 
White ſand then entring on the Bank 


Red ſand with black & white ſcollop ſhells 1 y 


Broken ſhells with white and red fand 
White ſand on the E. part of the Bank 
Red ſand and ſhells amongſt it 

More ſhells, the Lizard NE. diſt. 18 leag. 
Branny ſand with black and broken ſhells. 
Stony Ground 
Red and black ſand, with gliſtering ſhells 
Shells and ſand like Points of Needles 


Fine white ſand with little Owſe 


Red and black ſand with gliſtering ſhells 
Fine white ſand and gliſtering ſhells | 
Like broken Wheat or Coarſe Bran 


| Full of ſmall Mace ſand 


Round ſtones mixed with ſcollop ſhells 
Small beaten ſhells and Hakes Teeth 
Great and ſmall pieces of Cockle ſhells 
Gray and brown ſand with white ſhells 
White and gray Mace ſand 

Small ſhells and Herrings Bones 

White and gray ſand with ſmall red ſtones 
Branny ſand, with ſome ſhells | 


Red ſand, ſhells things like Needles points 1 5 oj 


Fine white ſand | 
Dazling ſand like Barly ſtraw 


RR 1 1 
Bearings & The various ſorts of Ground. 
—— —— . | þ Be 
TE by 8 1449 56163 Shells like Pearriwinkles 
Es E |r5|48 15j70| Shells gray and red Pieces of Cockle ſhells 
5 S E S E 249 20168] Groſs white Sand with Shells 
8 ESE 849 5064] White Shells and fine ſmall ſtones 
ES E 6 60] Hakes Teeth and ſhells like Oatmeal Husks 
8E by E [aol4g 15/72] Great ſtones like Peaſe and Beans 
5 8 E by E g[49 15/65 Sand and ſome ſhells 
8 E by E 3748 30065] Jame's ſhells 
1 8 Eby E 1 5140 25/60] Small Scollop ſhells, with ſome ſtones 
= Bearings .The various ſorts of Ground, 
| bet : 35 | Vos 
FF © [North Eaſt Marſhy ſhells and ſome ſcollop ſhells 
EC. NE by N Marſhy ſhells and Hakes Teeth 
INN Marſhy ſhells like Oatmeal Husks 
1 BS NbyE Marſhy ſhells and Hakes Teeth 
[- / North Stones as big as Beans four Leagues off 
| S. North Weſt Gray ſand like Oatmeal Flower 
North Weſt Marſhy ſhells and ſmall ſtones 
WNW Small ſhingly ſtones, and marſhy ſhells 
by N Fine marſhy ſhells and white ſtones 
by s Black gravelly Ground with ſmall ſtones 
INE by E Scollop ſhells 
1 b NE bs E Great ſtones and rough Ground 
_ N Eaſt Tis Husks of Oatmeal and ſmall ſtones 


1 S N. balf a Mille = 5 Dirty brown fand and Hakes Teeth 

S2. 2 Mͤiles 341 Dirty brown ſand 

1 ty 1 _ 26 5 Fine ſand, and within this 28 and 30 Fathom 

2 

| % -CNE. by E. Nly Ty Like the Duſt of 2 Grindftons with ne 
NW by W. 4. me | Teeth and ſhells 
1 7 Sy NW by N 3 38 Gravelly ſand, ſmall ſtones and ſhells 
3 N. by WWhy 12038] 5 Reddiſh ſhells maſhed 30 if beat in a morter, 
| N. W. by W. - [14143 | white land and Scallop ſhells 

8 Pureland 


Soundings coming into the Channel, © 5 127 = 


e 


Bearings 2 8 The various forts of Ground, 5 


—C — $4 
* by 4 1 
- 1 a 


SINE by E 08 3 5 Small ſhingly ſtones as TR as Peate 
SJ North [o840 Streamy Ground with ſmall ftones 


NE by N 1141 Fme fand and ſcollop ſhells | 

NNE. 08/40] Fine ſand, ſcollop ſhells and {mall ſtones 

NE by E 24/27 Shingly Ground 

0 WNW. 124 20 Small ſtones 

'N E by E ſoaſr 7] Great ſhingly Ground 
2 NE half E [2:|15]| Small ſhingly Ground 
North Eaſt oz 13] Rocky Ground 


E by N ſoglziII Mpite is chalky and brown land hes” 
NbyE 2118 


by a 7 04}16; Rough Ground with ſome big ſtones 

Weſt [oglzi} A kind of ſandy fiſhy Ground 
08[33] YFiſhy Ground ſomewhat red, with ſtones as 
Nby V |[o6i26 big as Peaſe, and {mall *. 


[22 ee. 


fag" 
N 
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S) Nby E 57 33 The ſame with ſome black ſands <4: 


N by Nu, 13:120| All the Ground 8 Albions to the E. end of the 
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Direftion to ſail into = Sib of the Principal Harbour on 
the Coaſt of England. 


| Direttions to ſail into Scilly. 


GC TL LY is divided into divers Iſlands; Jong the Weſt-ſide lieth a great 
many Rocks. There are ſeveral Channels through which, to go in, 
but th Southermoſt called St. Mary's Sound is the beſt, being a fair 
opening of the Channe], but near the midſt lie. two ſunken Rocks, which 
in foul Weather the Sea may be ſeen to break over: It is beſt to leave 


them on the Larboard - ſide going in, and on the Starboard-fide coming out: 
Go ſo near the Starboard-ſhore, as that a Stone might almoſt be thrown on 
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ſhore. And when you are within the Point, luff up round, and come to an 7 £28 1 


Anchor in the fight of the Houſes ; or when the Town is brought open to. 
the Valley, leave two thirds of the Harbour on the Larboardefide, © . 
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2 To ſail into ſome 7 the Principal Harbours. 
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Direction, for ſailing into Mount's- Bay. 
To anchor in Gover's-Lake. 


There is certainly two ſunken Rocks, which lie right in the way of 
going into the Lake, about a Mile without your Anchoring Place ; theſe 
Rocks lie NNW. and 88 E. about half a Mile in length, to ſhun which 
obſerve as follows. | | : 

If the Wind is in the Eaſtern Hank give the Eaftern Shore about a 


= League Birth, and keep St. Paul's Church wholly in fight above the Hill, 


till you bring a Church on the Eaſtern Shore a Sail's Breadth to the 
Northward of St. Michael's Mount, then bear away for the Lake Hill, 
keeping your Mark till you run St. Paul's Church down under the Hill, 
E then let go your NE. Anchor, and carry the other to the 8 W. and you 
will be well moor'd, and in good fine Ground all Sand. | 


You may come in, keeping one half of the Church above the Hill, 
you'll clear them to the Eaſtward, and when it ſhuts down you are to the 
weſtward of them, and when upon them the Top of the Tower and a 


long Hedge is in one, about 6 or 7 foot at low Water, 


If the Wind is in the ſouthern or weſtern Hank keep the Land on board, 
which is bold ; you may go within a quarter of a Mile of the Point : 
run till you ſhut Mouſebole Iſland in, and St. Paul's Church down under 


the Land well, to come too with your S W. Anchor, then carry the other 


to the N. E. you will be well moor'd in fine Ground as before mentioned: 
Be ſure to have the Church on the Eaſtern ſhore a Sail's Breadth to the 
Northward of the Mount. 8 | | 

If your Ground Tackling is good your Anchors will never ſtart, the 


Wind at S. S. E. or S. E. heaves in a great Sea, and raiſes a great Ground 


Sea when blowing hard; the harder it blows you have a ſtronger Out- 
ſet in your Favour; there is no Tide, you always ride Head to Wind, 


your Anchors will ſooner ſtart with the Wind to the N. or N. W. becauſe 


the Ground goes out with a little Deſcent, | 
To ſail into Foy. 


Foy may be very eaſily known, lying in between two high Lands; on the 


Melt-ſide the going in, is an old Church and Caſtle, and on the Eaft-fide 
the Ruins of an old Church, as you may ſee by the making of it in Capt. 


Collin's Draught of Foy, The going in is a Cable's Length over from fide 


to fide, and no Danger ; when you are in you may Anchor before the 


Town, or run up above the Town. In the time of the Dutch War, in 


the Year 1666, there was above ſixty Sail of Virginia Ships put into this 


' Harbour. This Place lieth N. E. and S. W. in and out, which makes it a 


better Out-let to the weſtward than Plymouth or Falmouth. And whereas 
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it hath been reported to be a Bar-Harbour, and that you cannot enter til! 

half Tide, I do aſſure you that there is no leſs than three Fatham at low 
Water at a Spring Tide; here you may lie aſhore to waſh, tallow, or 
. ſtep Leaks ; the Spring Tides riſe and fall 16 and 17 Foot, and it is 
high Water here at Full and Change a quarter paſt Five. There is good 
 anchorivg in the Road without the Harbour, from 5 to 10 Fathom Water, 
but without that Depth foul Ground. e 


To ſail into Falmouth, 


Upon the Weſt Point of the Haven of Falmouth, ftandeth a Caſtle on 
the high Land called Pendennis Caſtle, In the Entry neareſt-the ſaid Weft- 
fide lieth a Rock above Water, you may fail in at either ſide of it, at 
the inner ſide of the Eaſt Point lie alſo ſome Rocks off the Shore; on the 
Eaft-fide is deepeſt Water, and moſt Room, therefore in going in, give the 
Eaſt Point a large Birth; there will be 7 or 8 Fathom. Keep the ſaid 
Shore till you come within St. Maud's Caſtle ; which when it bears Eaſt 
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there will be 16 or 17 Fathom, but half the Harbour over towards the — 
Smithick is but 4 or 5 Fathom ; obſerve in going in to keep the Manacls  W 


open and ſhut on the Point of Falmouth Caſtle, and ſo it muſt be kept till 
you ſhut the Church over Pexny Comguic#, into the North Eaft end of the 
| Smithick, and ſo bear over to St. Maud's, and ride with the Caſtle Eaſt, 
laying one Anchor in 18 Fathom, and the weſtermoſt Anchor in four 
Fathom, as ſhall ſeem moſt convenient, | 


To fail into Plymouth, 


At the Eaſtermoſt Point of Plymouth Found lieth a high round Rock 
called Meꝛoſtone; between it and the Rambead lieth the ſaid Sound, North 
North Eaſt, being round and deep. OE „„ 

A little to the Northward of Rambead, is a fair ſandy Bay, where is 
good Anchoring cloſe under the Land, ing or 10 Fathom : South a little 
Eaſterly from Rambead, lies a Rock above Water called the Eddy/tone, 
(on which is erected a Light-houſe) the Point of Plymouth lies from it N. 
by E. diſtant about 4 Leagues. Tn. | 
In the Sound, by the Land of Plymouth, lieth an Iſland called St. Nicho- 
las, or Drake Iſland, which is joined to the Weſt-fide, with a Range of 
Rocks under Water, ſo that you may fail along to the Eaſtward of it, 


. To ſail into Catwater, 


To fail into Cattwater, run in between the Iſland and the Point on the 
Faft-fide with the Land of Plymouth, till Catwater open on the Starboard 
fide, then go in to the Eaſtward cds the Point of Phmouth, W the 
ü | 0 = | 8 7 oing, 
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Point on the Starboard-ſide, leaving moſt part of the Channel on the 
| Starboard fide, until you come within the Point, and anchor there right 
'againſt the high ſteep Northern Land; there is at low water, with extras 
ordinary high Tides 4 and 5 Fathom. | | 
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To ſail into ſome of the Principal Harbou 


of 


In falling into Catwater, be ſure to give a good Birth to the Sothern 
Point of the Entry, for there lies off the ſaid Point a Ledge of Rocks un · 


der water, about two Cable's Length off from the Land. Upon the Point 
of the Ledge lies a Buoy, where is about twelve Foot water at half Flood, 


which Buoy muſt be left on the Starboard-fide going in, and when Cattvater 
is altogether open you may run into the Eaſtward, leaving in the Entry of 
the Harbuur two thirds of the Channel on the Starboard fide, as aforeſaid, 

becauſe the South Shore is ſomewhat flat off, there lying a ſandy Bank, . 


which reacheth to the Secor:d Point of the South Shore of Catwater. ' 


A little to the Eaſtward of Drake land lies a Rock under water, upon 


which at low water it is deeper than two Fathom. . ſail within the 
Land you may go to the Eaſtward or. Weſtward of the Rock, as Occaſion 


ſerves. ; 


To ſail into Dartmouth. . 


Dartmouth hath a narrow Entry lying in between two high Lands ; On 
each fide of the Haven ftandeth a little Caſtle; on the weſt-ſide is a 
Church on the high Land, called St. Patrick's Church. To fail in com- 
ing from the Weſtward run in along by the weft Land, ſo far to the 
Eaſtward until the Key of the Village (on the Eaſt-ſide of the Haven) 
be brought in the midſt of the Entry of the Haven between the two 
Lands; it's convenient to have a Boat ready (if any Guſt of Wind ſhoutd 
come from the high Land) to row in. Being come in, edge over to the 
Weſt- ſide before the Brewhouſe, and anchor there in 10 or 11 Fath, or be- 
fore the Village to the Eaſt- ſile at Pleaſure: At the Faſt-ſide lieth a 
ſunken Rock, to avoid which ſteer in with St. Patzric#*s Church, and do 
not bring the Village which ſtandeth on the Weſt ſide of the Harbour, 


without the ſaid Church, but keep the outer Houſe of the ſaid Village in 


the Eaſt-ſide of the Chappel, always in Sight, without the Bulwarks on 


the North-ſide of St. Patrick's Church, then there is no Danger of the 


Rock, in the Range by the North Point. Between Dartmouth and the 
Start, neareſt to Dartmouth, ſtandeth a white ſquare Steeple, called Fack- 


non, Which is a very good Mark to know Dartmouth by. 


To ſail. into Torbay. 
Bring the Weſt Point of the Berry $ by E. or SS E. from you; and an- 


Fhor there in 7 or 8 Fathom, where you ſhall be Landlock' d for a S. and 
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on the Coaff of England. 


according as you deſire to be nearer or further from the Shore. 


Diretrions for ſailing in at the Eaft-end of the Ie of Wight 
to Portſmouth Harbour, and alſo to Hampton, 


If you come from the Eaſtward with a Northerly Wind, bound into 
the 1/7 1 Wight or Portſmouth ; after you come to the Weſtward of the 
Shoal called the OwCers, hale in North Weſt with St. Helleu's Point; but 


do not haletoo much to the Northward, for there lies a Bank off of Long- 


None Haven, to the Eaſtward of the Hor/e, that hath not above 13 Foot 
on it at low Water; but keeping in 7 or 8 fath. carrieth you clear with- 


out it, and will bring you to the S. E. end of the Sand called the Horſe. 


St. Hellen's Church being 8. W. by W. from you, you may run in 5 Fath. 


i 


and when you have brought the Weſtermoſt great white Patch, or Chalk - 


upon Parch Down (which is the high Land to the Northward of Port/- 
moth) a Ship's Length to the Weſtward of South-Sea Caſtle that ſtands 
upon the Beach, then you may luff up without Fear ; Being then to the 
Weſtward of the Horſe, and ſteering with that Mark, it will lead you in 
along the Horſe unto the Beach, and ſo into the Harbour of Port/mouth, 
keeping along cloſe by the Shore, until you come to the Town-wall's eid, 
and there you muſt bear off a little. for a Flat, that tieth off from the Shore; 
this is for an Eaſterly Wind. But if you intend for $St9tes-Bay, when 


= 1 have brought the Fire Beacon on Brown Down, (which is to the 


NW. of Heſlewood Point) within a Ship's Length without the ſaid Point, 


then you may bear to the Weſtward along the out- ſide of the Spithead, 

which is the Shoal on the Weſt-ſide of the Entrance of Port/mouth Haven. 
If the Wind be Weſterly or Southerly, and you are coming from the 

weſtward, and deſign for St Hellen's Road or Stokes-Bay, (from Dunnoſe 


to St. Hellen's Point, the Courſe is N. E. by N. and N. N. E.) but borrow | 


no nearer to St. Hellen's than 6 or 7 Fathom, for the Spit lies off a great 


way ; but if it be clear Weather, that you may keep Sand Down Caſtle 
open of the Culver Clif, that Mark will lead you without the Spit of the 
Point; ſteer along in this Mark, until you open St. Hellen's Church about 
two Ship's Length open of the Red Cliff within St. Helen's Point or Port- 
Sea Caſtle to the Eaftward of South Sea Caſtle, then are you clear of the 
Point, and may. ſteer to St. Hellen's Road N. W. and having brought the 


Point S. by W. or between that and the 8 by E. you may anchor in 7 or 8 


Fathom Water on very good Ground, 


>» 


RZ2 TEL Note 


S. W. Wind. At the North Eaſt end of the Bay is alſo a Tide Haven cal- 3 
led the Tormain; before it is very good Anchor Ground in 4 or 5 Fath. 
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132 To ſail into fowe of the Printipal Harbours i 
Note, That you bave no good clear Ground all along the Ifland until. 
your have opened St. Hellen's Church, as aforeſaid, and have brought the 
Point to bear from you 8.8.W, e e ee 

From St. Hellen's Point, to go between No Man's Land and the Horſe, 
the direct Courſe in, is N. W. by N. and N. W. but you have no ſhoalirg 
upon the 8 W. fide of No Man's Land, for you have 16 Fathom, and the 

next Caſt but 3; but at the Horſe you may ſtand into 10, 9, or 8 Fathom : 

If the ſtrong Tide be ſpent, and ſmooth Water, you ſhall have a great 

waſhing of them by the Overfall of the Water; but eſpecially on No 

Man's Land, if it be clear Weather, there are very good Marks to lead 

you in, which are as follows ; keep the two Windmills on the Downs on 

the Iſe of Wight, that they may be ſeen clear all over the Trees between 
you and them, but no more above them than eyen clear ; this Mark wilt 
trad you in, and fo 95 17 along the Ifland without ſome middle Ground 
that lieth WSW. off the Point of No Man's Land. 5 os 
Alſo from St. Hellrns-Point (if it be clear Weather that you can ſee it) 
there is a direct Mark, viz. a part of an old Caſtle formerly called 

Hzſflawood Caſtle, ſtanding on Gilticter Point (which is kept white,) keep 

Goſport Church and that C. ſtle in one, or this Caſtle in the middle of the 

Wood about the Churct, which ſheweth with a Valley like a Saddle, and 

ſo you may, run direct!” in without Fear. Or if the Wind be ſo that 
| you are forc'd to turn in, then you may run the ſaid Mark within two 
FF.  Sail's Breadth of each End of the Wood. In the middle of the Channel is 
| 11 Fathom Water; and if you bring the ſaid Mark right under the North 
End of the Wood you ſhall run in a middle Ground near the Tore that 
| hath not above 10 Foot on it at low Water, and hard Sand, _ 

Being in Tarmoutb Road, and you would fail out of the Needles, ſteer 

away for Hur f-Caſtle, which Place is very ſteep; being paſt the Caſtle, 
ſteer away for the Needles, which are ſharp white Rocks ; giving a Birth 
to ſome Rocks that lie off from the Ifland Side in the Fairway, between 
the Caſtle and the Needles, you muſt keep cloſe to the Needles, The 
Tide of Ebb ſetteth on the Shingles, which are hard Stones. The Flood 
|  fſettethon the Needles. . 
To fail into the Needlis, you will know the going in by the high. white 
i Land which is the Weſt-end of the Iſie of Wight ; run. boldly in with 
the Land, till you ſee the Neel? Rocks, and then keep cloſe to them, ob- 
.* ſerving the Tides, as in the Directions coming out. Note, That there is 
| a ſtrong Indraught that fets in at the Needles, and into Pool; which In- 
draught hath haul'd many Ships into Fre/bwater-Bay, Keep in 25 and 30 
Fathom, and you need not fear the Indraught of the Fight > 
To ſail within the Wight in thick Weather, - 
To fail between the Main and the Migbt in thick Weather borrow in 6 


| fathom off St. Hellen's and ſteer NW. by N. and N. N. W. from St. Hellen's 


* 


% 


— 


I 


Point, till you have 12 Fathom, and then ſteer more Weſterly, as you MM 
find the Depth; come no nearer No Man's Land than ng 10 fathom ;. in 
that Depth you may keep along the Vigbt Side, if the Wind be Southerly ; 


but if it be large, keep in 14 or 15 Fathom, which is a good Birth from 


doth fides, and ſo ſteer W by 8. and W. S. W. as you find the Depth until 
u come to Cows. Note, That being about Sroke's-bay, there will be leſs + 
ater ; if you go nearer to Cos, there you may anchor in 12 or 14 

Fathom, in the midſt of the Channel, where is good owſey Ground, 


Directions for Dover Road. 


The beſt Ground in Dover Road is with the Wpiteway, to the NW. of 
Dover Caſtle, or between that Hill that comes from St. James's Church, 
which is a flat Steeple at the North-end of Dover Town, for a thwart 
Mark, and ſo in what Depth you pleaſe, from 12 to 14 fathom.” Thwart 
of Fouliſtone in 12 or 14 Fathom is very good Ground. 


Dire&ions to ſail into the Nonh- Foteland through. the 
. _- Gulls in the Nigbt. „ 


If your ground: Tackle ſhould fail in the Night riding at the North- 
Foreland, as very often hath happened, and you. cannot weather the Fore- . 
_ larid, weather the North/and-head z. if you can but ſee the North Foreland 
Light, when that Light-houſe bears NW. or NW by N. then bear over 
into 8 or g Fathom, and being in that Depth (ſteering SSW.) you may 


be ſure it will carry you directly through with the Brake, by keeping 2 


your Lead carefully, borrowing no nearer the Broke than five Fathom, nor 
going without nine Fathom, or nine and a half, as you have the Tide under 
you ; this Courſe will lead you through without: Danger. 


Directions for the North-end of the Goodwin, for ſuch as ſail | 
from the North Foreland to the Southward in the Night. 
If you be at the Nerth- Foreland, bound for the Downs, and that the- 


J ides do fall out too early or too late; to turn into the Dotuns with the 
Wind at SW. or WSW. take the following Directions. 


If it de in the Morning before Day, then be ſure to weigh Anchor in- 2 5 $ 
convenient Time, to be at the Northſand-head at the turning of the. 


Tide, to the Southward. From the Foreland you may ſteer out with a 


Flood Tide, 8. E. by E. and S. E. or keep the Light of the North-Forelauu 1 


N. W. by N. this Courſe will lead you out. But for the more Certainty, 

be ſure keep the Lead well, and then you may borrow off and on with 

the aforeſaid Winds, in 7 or 8 Fathom, and ſteering out with the ſoreſaic 

Courſe, you ſhall find the Depth ſuddenly. change to 15 or 20 Fay _ 
: r then: 7 
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To ſail into ſome of the Principal Harbours, © 
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q - then you May -hale up cloſe to the Southward, along the Back of the 
F” Goodwin, the Eaſtermoſt-fide of which lies S. S. W. and N. N. E. 12 or 14 


Fathom, and is not above a Saker ſhot from the Sand. But if it be in 
the Day Time, and the Wind blows ſo hard that you cannot well 


t ack to run through the Gu/ls, then the Marks to carry you out at the 


Northſand-head, is the flat Church upon the Foreland, called St. Peter's, 
a Ship's Length to the Northward of Broad:ftajrs Pier-head ; or . borrow | 
upon the Sand by the Lead as aforeſaid, and ſo taking the firſt of the 
Lide without the Sand, you may ſtand to the South Eaſtward, till the 
South- Foreland bears W. by S. then caſt about, and you ſhall weather the 
Souſchſand. head, and be in the Downs-Road as ſoon as any other Ship that 


- parted with you at the Foreland. | 


Direction, for failing over the Spits, the Wallet, and by the 
| | Naze into Harwich TO OP 


Sailing down the Sw¾in or King's Channel, and that you would fail into 
| Harwich over the Buoy of the Spits into the Wallet, you muſt obſerve 
your Tides, for at the Spits the Buoy lieth in 5, 6, and 7 Foot Water at 
Dow Water, and the Paſſage often alters, ſometimes more Water, ſome- 
times leſs. The Buoy lieth onthe Weſt-end of the Gunfleet Sand, and the 
Eaſt-end of the Baxey, being from a flat Steeple, called Great Holland 
Church, South by Eaſt. Being over the Spits, you come into the W2llet, 
where is very good anchoring in five, fix, ſeven and eight fathom Water; 
the Sands lying without, makes it a moſt excellent Road. There is a 


good and deep Channel to ſail in at the Mallet between the Gunflect and 


| the Naze keep Pan's Trees open of Harwich Clif, till you bring the 


the Le Rock, but *tis ſeldom uſed, Being over the Spits in the Wal- 
let, ſteer away for the Naze, which may be known by the Trees, and a 
Houſe that ſtandeth on it, keep about half a Mile, or a Mile off from 
the Naze, to avoid the Stone Bank which bath but 5 Foot Water on it at 
low Water; and lieth from the Naze Trees E. by N. About a Mile and 
an half from the Nage Point, there is about 8 or 9 Foot Water between it 
and the Nazeat low Water: Keep Payn's Trees that lie a little to the 
Southward of Harwich, open and ſhut with Harwich-Cl;f, and this Mark 
will carry you on the Stone Bank, and the Trees on the Cor#land, juſt 
open of the Nazeiand, will carry you on the Bank alſo. There is a good 
leading Mak to carry you between the Naze and the Stone Bank, 
wWjhich is Harwich Steeple, on Harwich Beacon Cliff, which will alſo carry 
you between the Pyeſand, and the Ridge into the Rowling Ground, where 
dhips anchor in 3 and 4 Fathom at low Water. The Mark to anchor 
in the beſt of the Rowling-Ground, is to bring Harwich Windmill two Sails 
breadth open of Harw⅛ich-Clif And to fail from the Rowling-ground to 


Naze 


. 


* * - 2 „ FU * 
WT 49 "x FI , 8 ** 2 TRY 1 * 2 4 1 
a * 14 a WP ITS nes” 2 * 3 
*% 1 WV 1 


"3. os in ns 1 - A. > 7 "a l v * 2 : N = ; 
"4 * *., 0 p i | Ke : "ger 5 7 U * 
vt £457 2 6 g ; 5 bY +» * & 4 * , a "81 - „ 5 2 
i . «> wv i 1 1 * 2 3 * © 4 8 vs Fs 4 ” py £ os IK. \ 4 
* o * ” . 1 k . * 8 0 oy þ AX hy. 5 , Ci N 4 Pp 4 
7 1 g 2 4 1 4» ; 1 | . 1 26.8 KO . , ; i} 4 - 
py , 1 = 4 * $ 1 & "AG PA o 2 * * 7 OY - * * 6 2 A 2 * 
N « ” © L 2 ” od * - - be | ö > 8 * . es * f . . p 99 
: | P & 4 * * „ P \ | 1 * ? „ I 18 8 s 1 686 * . s - m * - 1 
: 5 4 % 4 > * 5 0 n * » . 
4 a - ky % i , F 5 ky 4 y RN ba) 8 þ as” 4 __ 4 7 j 8 
— . 1 | 1. * | : 5 
1 a : . c . ' Pp bs ah «= 


* '$, oe * a 4 OY PP 
5 9 if 
NN = — - 1 
* - 


_ failing, down N. E. between the Cork and the Ridge, in 5, 6, and 7 Fath. . 
Water. And when you have brought Harwich Steeple on the Brew= . 
houſe that lieth to the Northward of Languard Fort, then are you clear © 
of the Cork Ledge ; this Channel is much uſed by the Light Colliers going 
to the Northward, 2 | „ 
Being in the Rowling Grounds, and that you would fail into Harwich 
Harbour, keep cloſe. by the Andrews, which is a Sand that lieth off from "A 
Languard- Fort, and is ſteep too on the Weſt-fide ; The Tide of Ebb 
runneth ftrong over the Andrews the firſt half Ebb, of which you muſt 
have a Care. This Sand is dry at low Water; keep Cloſe by the Beach 
of Languard Fort, to avoid the Altar, which is a ſmall ſtony Shelf that 
lieth right Weſt from ' Languard- Fort, about a Cable and an half 's 

- Lenght from the Beach at the Fort, on which is but 5, and 6 Foot at low 
Water. You may fail to the Weſtward of it, between it and Harwich- 
CHhf, according as the Tide is up, and what Draught of Water your Shi? 1 
draweth: But if you ſhould want to go into Harwich at low Water, and 
your Ship draweth above 15 Foot, you muſt ſtay for the Flood to have 
Water over the Glutton, which is a narrow Ridge that ſtretcheth off from 
the Beach thwart the Channel, a little within the Brewhouſe, that is to 
the Northward of Languard Forr, Being paſt 'the GJutton, you 'muſt 
keep cloſe to the Beach, to avoid the Griſtle, that lieth in the middle be- 
tween Harwich and the Beach of Languard Fort, on which is but three 
Foot at low Water, there is a ſmall Channel between the Griſtle and the 
Guard, of ꝙ Foot at low Water, but when you have opened Dover Court 
Church off Harwich Town, then are you clear of the Griſtle and the Guard, 
and may anchor before the Town of Harwich, in 5 Fathom Water, or 
run into [p/wich Water, and anchor; this is a very ſafe Harbour, and if 

a Ship ſhould chance to blow a- ſnore ſhe cannot take harm, the Shore 
being ſoft owſe. The Spring-Tides riſe 15 and 16 Foot, and the Niep- 
Tides 10 and 11 Foot. 1 | | 


Directions to ſail into Harwich through the Sled-way. 


Being at the Buoy of the Spits, and you are not minded to fail over the | 
| Opit, then keep down by the Gunfleet Sand, in 7 and 8 Fath. Water, till 
you come within two Miles of the Buoy of the Cunſteet, and then come na 
nearer than 9 Fathom Water, for there lieth off a Spit, E. S. E. from the ' . 
Sand about a Cable*s Length; to the Eaſt ward of this 2 is a ſmal!l 
Swatch through the Sand, into which, and Goldmere's Gat, the Lide 


of Flood ſetteth ſtrong into the Mallet; of which you muſt * 9 


. 


SAY Sr - FTI 
2 P 


r 

— FX ” 

3 7 
c 


hs ANT” Fs - +a ALES. e en * 5 * | 
. 


bo . 8 
* 2 * * * 


1 7 Tal to 2 ef "4 « Principal . Wig Fo 


Care ben veu Come near it, eſpecially in lite Winds or Calms, yon 


may de haled on ihe. Gunfſet; this Sand lieth N. E. and 8. W. and 
orteth in ſeveral Places: The Buoy of the Cunfleet beareth from the 
"> Nazt S. E. by E. Eaſterly : you may 1 into 7 or 8 Fathom. the 
"fide of the W. Rock into the Sledway, k ing Balſe Church N. by W. 
and N. N. W. till you bring Herwich * 


ok the Cork Ledge, on which is two Fathom and an half at low Water, 
and then ſtand to the Weſtward, and keep Orford Church and Caſtle 
open off Balſey Church a Sail's Breadth, ail you have. the Lights to- 
gether, keep them ſo till you. are paſt the Andrews, and: then follow 
the former Directions for failing into Harwich : you may ſtand in upon 
the Platters into five Fathem, on which Sand is but z and 3 Foot at low 


Water; the Ridge hath 7 Foot at low Water ;, a gat part of the Cork 


Sand arieth at low Water; and lieth in Length N and 8. W. about 
two Miles and an half long, and à Mile broad; Weſt Rocks lie in Length 
N. E. and S. W. about 3 Miles, and a Miles broad, and drieth in 3 
Places, full of Banks and Swatches, the Ground rocky and ſtony in many 


| Places 3 there is a ſmall narrow Channel berween the Welk Rocks and the : 


Cork. f 2 


For has more particular Direftions for Sailing into theſe and othes Har- t 
' bours in England, Scotland, Holland, Normandy, Bretagne, &c. ſee the 
laſt Edition of the Coaſting Pilot, newly. Correctèd and Reprinted for 
* Maden Mei and Fate on a ee FR, Wy many A dd «wig 
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eeple on thegBrewhauſe (that 
- beth to the Northward of Languard Fort) which will cariy you clear. 
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